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(54) SPIN-VALVE TYPE THIN-FILM MAGNETIC ELEMENT AND THIN-FILM MAGNETIC HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a spin-valve 
type thin-film magnetic element, which indicates a large 
magnetic resistance change ratio and is superior in 
sensitivity of an external magnetic field. 
SOLUTION: This adopted spin-valve type thin-film 
magnetic element 1 comprises a laminate 11, in which 
there are laminated an antiferromagnetic layer 30, a 
fixing magnetic layer 25 which comes into contact with 
the antiferromagnetic layer 30 and fixes the 
magnetization direction by an exchange bond magnetic 
field with the antiferromagnetic layer 30, a nonmagnetic 
conductive layer 29 coming into contact with the fixing 
magnetic layer 25, a second free magnetic layer 22 
coming into contact with the nonmagnetic conductive 
layer 29, a nonmagnetic intermediate layer 23 which 
comes into contact with the second free magnetic layer 
22, a first free magnetic layer 21 which comes into 
contact with the nonmagnetic intermediate layer 23, 
bonds the second free magnetic layer 22 in an 
antimagnetic manner, and forms a ferri magnetic state, together with the second free magnetic 
layer 22, and a backed layer 61 which comes into contact with the first free magnetic layer 21 
and is higher in conductivity than the first free magnetic layer 21. 
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R»«fife« 30t, K5i«H4Jf 3 0 (C^ 
L-CfiiJH8ttflB 30t «OX»iB'&«*»r J: 9 »ffc*KW« 
@5E$*lfc@S«&t4Jf 2 5 t, @^at4^2 

#Mtemmm 2 9 1 , ttmtiMM 2 9 tart-a is 2 7 

!) -attS 22i, 927!) -SfcteJf 2 2 
ttflWJi 2 3 #tt&?NJi2 3^»-t-4 4: ttt* 
2 7 y -Sftl 2 2 t SSBttMl;^ LT, %2yv 
-SfcteJf 2 2iHt:7xUitttMMt5Il7 
y-^<4«2 It, Il7!)-if4l2 lK»LTfll 
7!)-Sttl2 UO fc*«tt34J*lv< S '^ Kg 6 1 t 
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i ] Km&'&m t , tmnm\±m i-m lt 

«l»Sr»*i-* I17U £ . 17!) 

^twftLTtUIS^ 1 7 D -Mtem X 9 fcj*«4#Kvv< 

[if 2 ] W1E*»tt*«i^«-f-5a(riE* 2 7 
3 ] StF8E#«ttW»iffl!llwS-t-5*FEIIS 2 

u Mte^ 1 7 v —m&m<DmomikRu<&£$:*:ti^ 

KM,, t ,£ Lfc<h #K» M 2 • t 2 >M,- t,<tft5J; 

[If *rg 4 ] flfjfE^ y * K1<0, ffrfam 17D-S 

HigftiS^R^ <b * 5 f£fl € ASffiS £ ft r <t £4#iSS: 
t i--5if #*B 1 ftv ^ Lif*r5 3 *1*ft;W::iE«t??* t° 

[if #*! 5 ] flfjfS^ s/ * KJf co, Mffifg 17!)— m 

S tfSEH $4xfe ^ <t £#m £ -T 5 IS l ft v » LIS 

[!f*rg6] ttiiaajifrowftijffifiiji-, mum 27 
m2 7i)-n&&m\mmLx®rt<bH. r*m<o 
«scofiijffiT'feoTttifE^2 7])—m&m<Dm£jjfa*\z. 

W-t& 2 orofficflroi >-f ft 7iM£>pgJiRBk:3§ 

< t twEsi 27U -wsji j; 5 1 mfe.im&mnmm 

r I 1 ft^LW#^5<O^-fft7W;:IE<i09* kV/</i,7i 

am**?. 

£ft-Ci>* - t l fti » 

Lif Jfcri 6 ^-fftA^CfEgcW^ t'>-,"</u:7*§yS]^{£^ 

[If*rl8] ftfr3E-*fro8MWH\ lfflSftMttttiiiq 



Jlxtv^rt Sr»» £ i-SIf *iS 7 (cffi*<7?^ 
^7-IMif. 

[!f*if9] ffiiEBJ&BteJitfS, Iflttit, 
B£t£JI£r«ij>fgl , »2H3£«H4Jli:^P,)tC9. !*» 
1, *2Bfe«tt««5«^*r6l*5Sspff*|Bli:$ft. A* 

V »5 d £ t -T 5 If #S l ft v * Ll»*ri 8 (OV ^ft 

[»*S10] if*JSl ftv^Lif*«9<??v^ft^ 

[^BJ<O|^Bfttft0J] 

[0001] 

[0 0 0 2] 

ffifet^m?:^*T-$:ffi^7tMR (Magnetoresistive) 
(GiantMagnetoresistive) ^/ K i: So MR^y 

[0 0 0 3] t^T, ^*C0^b°>-/<yuyiy#^^ 
/<^^aH»«W«»^ 1 0 1 S:««;SB»ttCfl:(ffl^^*yt 

[0004] r^^tr^/u^ajiMBB«sif^i 0 i(D 
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[0 0 0 5] 125 RUM 2 6 \Z7jk1rX Vlss<j\,-7m» 

mm^m^ iont E&smm 103, mfem&m 1 

0 4 , im&mnm 1 0 5&t>-7 y -®t^g 1 1 1 

Kl^iftfcSo HI 2 6iC*5^T?9^-l 0 

OttAlaOjft^fcJlOWrtSixfclftlMi^U ft* 

I0 2li, ttSIiooll:9I$ii^Ta 

2 <75±^R»«tt« 1 0 3 JX, K&BSttJf 1 0 

3<7>±fcBj£«ttJi i o 4*sa/isn, iSBitiio 

4^±twCu^ifi^± 5»fiJcSnfc*«tt»«i 1 0 5 

tmm * ^«tt*«s 105 co±k 7 y -esttjf 1 

1 l^aisn, 7y-«tt/n 1 io±»r»Ta*ir 

\z£*)tetit£}n1z*-Y v-fM 1 2 0^11^ti^ 

rcoj: ?\z y rmm 102^^ 1 2 osw 

[0 0 0 6] d^attJl 10411 mZ-ttN iFe^ 

mz£VMi&£ixZ>i><DX\ S»8ttii0 3l:«Lt 

aasttri^o itsitti 1 04 isasHtii 0 3 

[0007] 7 y -BSteS nut *«tttpMJi 1 0 
9 * , MMBttflM 1 0 9 £fi£tr!S 1 -7 y -B£{4g 1 1 

^ y noit #«tt* una io9±j mm 

1 2 0«fcRttfc*L. »27!)-«ttii08tt, 

tt^raii 1 0 9 ± 1 0 5«tzsa»t?>nT 

v^5o *fc, mi yy—mtemi 1 o^j?$ tl n m 
2^y-®ttiii 0 scorns t 2 ini<ftot^ 

So 

[0008] *fc % Il7y -fi&ttJf 11011 N i F 

0 911 Ru^#WB[ttfl"»lcJ:9»rilSJxTi^5. S 
fc, S27y -ttt£j| 10 811 SfcttlfcihJI 10 6*3* 
BSteJf 1 0 7t^5)M§ntl^o ffittB&lt/il 0 6 

1 0 yiiv^fttjsitt^^isto 
T\ ttftKihJB 1 0 6tt«;t«c o75»e>»j*:Sn, 3£« 

ttJtl 0 7ttN i F e^t,«ricSnt^5 0 fc*5# 

1 ^ y -sstttji 1 1 0 t&m&m 1 0 7 ttra-a>tt*«» 

b«***t*ii:dSW*L^. tettWitJi l 0 6 II 3£ 
M$fl| l 0 7 t^^tt^ms l 0 5 <i:60t@2tem^P^ih 

[0009] ii7!i -sttfcjf i i o &vm 
(*« iosii *es^sai«itw^^six-c^5o in 



117^ ~®ttif 1 1 0 Olft*(fil^/M7^1 1 
3 2, 1 3 2ICj:0H*X l *|ftfc»*.b*Ufc»^. m 
2 7 y 1 0 8 Ofllft^rtlttH^X^ft^RW 

e>n*p jr 27 i o, 1 

1 7 y -Sftl 1 1 0 t fc«l t ^ 7 

htXZ>o Z<D£?\Z^ mi 7y-lftil 10tl27 

t£#cfil (synthetic ferri free; *> >ir 7 y ^ 7 j: y 

7y— ) <h$ixTv>^ 0 7y-8i4iii 
i (Dmtijfa t mfem&m 1 o 4 owt*^ t #3^1- 

[0010] i 2 i (ommiaz. c o - p 

t (n/^yu h-S^) ^f)4§^77f 1 3 2, 
1 3 2^M^iXTV^ 0 Z<D;<-{T*m 1 3 2, 13 
2(1 Il7U-ltt|H0(DlftM^X^ 

fil-»;t£i*:T7y-«ttJi i i i «ri£«Effc£-ti\ 7 
y-Kil i l o^/i^/N^-fe? vy^X§r^pSij-r^ 0 

[0011] 4*3, ^1 3 4, 1 3 4ttCu4ir-C» 
^S;ftfc3*«JI£^LTt^o ^fc, /^7^il 3 2 
t*6»S 1 0 0 fcCOM, &t>\ s<JTxm 1 3 2 t«Jl 
#121 t^Blcil «*.tf#NW*4k«"Cfc5C r^b 
4^/M7^TiIl 3 l^MJtbttTV^So 

^7^ii3 2t*tjii3 4ti7)rai:n &ix.mm 

tt4*tft5Ta«L<ttC r ^biSfffli 13 3^ 

[0012] ro^fw^/siiBi^i o i 
•9, Ei*x 1 *-r6]^«i*.e>ixfc7 y—m&m 1 1 i<^b 

l 0 4 0«flsi:oB8«'C«ft«»i3»s«flsL, nco®^ 

[ 0 0 1 3 ] 4fc7 y -atts 11111 tBEtcS3fi« 
tt^d^L^l, m27y-^ttiil 10, 108 

^tr^<^MS»Bt««JH-T-l o lco««^B5<45 0 
[0014] 

10 1H 7^ y^ttttftgi: ^ixfc^l , 
S27y-lftll 10, 10 8^f>4^7!i-Btti 

1 1 1 Srfflx.T*3 9> m2 7y^tt^<50j?:$^3-4 

tfw<yu^ajiMiw*»^a#o«tt^** <49, h 
[ooi5] ^«$e>jw«ftre»«acoi6i±^s* 
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[0 0 16] #3§?H(4, ±IE*tSi-^T/<f ^iXfctC 

WffiiS^-y K^titti-^^ t^e^t^-s 0 
[0 0 17] 

[0018] *mw<D* n'^^y'mmmmm.m^. 
(o &w&&mR i- i 9 mtu m & m ^ $ n n ^tt^ 
mmi~m-rz>m2 y y -m&m <t , tm2yv -mtkm 

1 7y-fi8H4/IJ:9 fe*ttt#*w<y^ KJitdMSS 

[00 19] afJi2E3tBfrttJU4, X-Mn (fib, X 
(4. Pt, Pd, Ru, I r, Rh, O s CD 5 *>#><big 

1 itco^SStSr^l-, ) <D5£T-^$*L.5 
fiX' -Pt-Mn (feSU X' 14, Pd, Cr, N 

i, Ru, I r, Rh. Os, Au, A g CO 9 ^rt^il 

[0 0 2 0] HtTl5^<->^ Kg 14, Au, Ag, Cu«9 

Lv. SfeftfrfE^y^ K®C0ff$t4, 0. 3-2. 5n 

[0 0 2 1 ] ±ISC0^ fV^<yuySi»^^^-f4, tl 
E»=K3S«tt«J»cte-& Life* 1 , |27!) -M&m&V 

7!)-ffl4ili vvb^-5-»"fc:7-f y?y*. y y y — 
^(synthetic ferri free layer) t Q$\~£ixZ> t> C0"C, ^ 

1, JB2 7y-wnsJl*«S3S«tt«j»=«g-&Lr7 3 iy« 

fcibftiMD-e, *i?w</u 
/nvu-7'm»®®^^-(4, ii7D — m&m izm-r 

wi*5"5ltitc/«c^ 0 rcoiplc, *^bj<d^ t°>-/<^y 
Sj»&8£$t£m4. ->>-fe7^ * y 7 y — Jli:/< 

[0022] ±Bw<y* KiCiotKm 



(4r e >- <t y r? t° >cd 2 ascoe«*^^5t 

ej»m j ft-oiNT{4, ^M#l:iot7y-ltti© 
tw, ^tt*«S*»c,7y-®t4^(c»Sbi-55ft^i55ii5 

cofe^*^-(co^T(4, mtternmmtyv—mte.mh 

(Sv>**at«rS^, f&fr&ttT y7xt'y<o 

49, ffSS^^:#</j:oT^tr>'^/wyS!^)eJK^ 
[0023] ;:t, 7y-itti^Mt5f 17U 

K««r«Jli-Sfc, 7!i-H4it?; 

7-<^-iimj«: t^'^rieir'tct), e»« 

^©?K|@fttTirotTgi*s^^ < 4oT, 7t'y/^ 

[0 0 2 4] *^<75^ fcf W<yuy^^^^ 

<om* Mtam 1 7 y -Ktt^cosc$ «t 9 < lt 
45 rt5r#mt 1-4. Sfrta^2 7'y-ettgco 

M 2 - t 2 >M,- t,i:/£5 J: 5lcffiffKLTfc 
[00 2 5] ^5^tf^/^^M*KfiS^5!l^-[c:*JV^T 

(4, y])-m&m*ffii&i-z2-o<Dm&m<ooibmm 

• t 2 Sr, mi 7y-^ttg(7?j?$^t< i4M, • t.J: 

fr. S17U -«<4*<z>«fc«j«ff J: 9 < f -5 r 

t*s-C#, 7!) — mam<D y.if>y a y 

4oT, *i. JB2 7»;-«ttJiWR3*filtt6<j*te'&S: 

&j£^Tm&£-&xy i) -&&m<r>y * v m&W;m&& 
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[0 0 2 6] JEM. *«WO*tfw<A^SWB!flMK* 

w^SISSrflffifei-SS^JIIi: Ltd, MxtfH f . M 
o, V, Cr, Nb, Ta, W4W5;t«Sf#5. 
[0 0 2 7] «5 ^ fy^^yiiBiMi^ l: ilx 
(4, b'mizttVX&m&tl:&&&mfrbti:Zi%m 

[0 0 2 8] JEKSfc, *«Wro^fcrv/<yuyS!»BI« 

s scos*ffiijic: . mimtnfr bttz mms.fnm ^kb £ 

mtWh Ltli, t*-Fe 2 0 3 , NiO, CoO, Co 
-Fe-O, Co-Fe-Ni-O, A l 2 0 3 , Al- 
X-O (X = B, Si. N, Ti, V. Cr. Mn, F 
e, Co, Ni) , T-O (T = Ti, V, Cr, Z 
r , Nb, Mo, Hf, Ta, W) %<Dmt<&. A l - 
N, Al-D-N (D = B, Si, O, Ti, V, C 
r, Mn, F e, Co, Ni) , L-N (L = Ti, 
V, Cr, Zr, Nb, Mo, Hf, Ta, W) ^<£»g 

[0 0 2 9] «5*^^</U:/S*gm^5!iT-K < fc*b 

as ©R*mi= , mrnum* h * siissti ^beb $ ^ 

T<fc<75¥i§g*micDmi^*#<&o-C, 7fy/< 
[0030] fy/^/vyisii^i 

&miz$mi,xmii s^r^irof^^srE 

oTStrfE*2 -7 y -KteJlcoji: £^ ft £EBrT 5 2 oco 



(C, lftie'MT:*JgOTj?$;frfa&EBi^5 2oroBro? 
tjWftfeffi^, tfJfEag#:(OfflffiT-feo-C'>7 l j:< ttilWE 
127!) J; 9 kitfjffi#Ktt^«SfiiJw|5£gffi:B 

[0031] mzT-t'^'^ymmms&nm^zxix 

14. ft 2 7 y -attSA^^tt«*SffiijOT|5gSffiBt' 

H ds?S 2 7 y -®Ett^tc:plgi-?,-^T-m i 7 y 
»»=»»L*v^-e, s? 2 7 y -B&tejf t <Dfc%>m.&&) 
^^zxox^Ltzmi yv-mtm<r>mittf. '< 

fiijffi-e*>oTWiH»2 7y— mte.mow&ijfa'k&m'r 
5 2srowrov^-r^wpisfitB^^#-&*3$nTv^-5 

»fcepin 3ft* ii, I27y-«|4IA; 
[0 0 3 2] JElr, *»W«?^tfw</u^S!itglE««;3H 

[0 0 3 3] ffiS^fw^yssiiHJmsfj^-fc.tjL 

ii. — M<Dmnmfimm#<DmmwiLW.i'X/<'( r*m 
[0034] mi-, *3£w<dx v^'^ymmmw^m 

^•14, 5fel;E«oox i^y/^7liiig^ffco 

[oo3 5] m^^^^^uymmmm^mi-izxn 
tc^ < ^^x^mmm^mmmz^mx <#i5;i«s 

[0 0 3 6] Mic *^b^o^. fy/<^yifft^3g 

^14, ft\zfcm<nxv>s<,i>7mmmm5Lm*xb-? 

»1, *2B^«tt«i:*»P>*9, f 2@£« 
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[0037] {^^^^^^^z/mnmm^m^^x^x 

[0 0 3 8] tLt*»BO«im^y Ktt, SfciciS 
[00 3 9] 

1 £ h9y^«*iB]^bAfcWrBB*S;EI«: 

JS^^y Kl 5 0 
[0 0 4 0] 03 fc*+»±5t»«^y K150I4, * 
7^^15U X ^7-f^l5 KDffigl 5 1 dtrH^ 

5f4, ay^n 5 1 ^««E»K«co»»*|pl^±aE 

v >?m&7jkir 0 :w7^^i5i^iMi^iii5 

2 tCfl, 151a, 15 1a. 151b ifitef&Z 

tl, vO^drWte, ^ T — If JV — 1 5 1c, 15 

1 c £ SJlTV^o 

[0 0 4 1 ] H3ftt;H4l:*tJ: 9 *$£W\z&Z) 

mmm^y kk^ ^7^^151 <d*sbi 5 1 a 

±i«^«feili6 2h :^Sii6 2ii; 
«/■ S;h,fcT8B->— A* KI16 3t, TSBv'— ^ KJi 1 
6 3\zmm&thtiTM*c J r*yym 1 6 4 T^^>^ 
7 9 il64 -blC»j*Snrj)t(*cJ*|plffi 1 5 2 ±«wBtbi- 

±^^>^/^g i 6 6 S:JK3±ffl^— ^KJl 1 6 7 
t^5>»^SnT^5o ifflv'— A*KJll 6 714, 

[0 0 4 2] ^y^T^^y Kh 2 f4, Tp[5=i TJf 
(±«^— yuKJB) 1 6 7 T«fB = r« 1 6 7 tc^ii 

765:15 177^ ^>>yyil74l:« 

^03^;n 7 6ftO^TTSB=rJi 1 6 7 \Zfe 



^tji i 7 8<nm$$M l 7 8 b^T^=irJi i 6 7\zm 

»W»w«ttSn-CV^5 0 _hg&=tTJil 7 8^(4, 

[0 0 4 3] 4*5, 01, 0 2&t>*0 4K::k5^T, 0^ 

[0044] 01 &t/m 2 t^i-* tv/^i/yisiig 
i *4, R&m&m 3 o , miEm&m 2 5 , mtn 

Itl 29, 7!i -8M4J1 2 Oftt/^y ^ KJI 6 1 dSffl 

$ ixT * 5 # h J* M<D is V jf/ux fc° 
«(»»*^--e*>5 0 0 l^I> + 0 2^ioV^T^^-l 6 4f4 
A l z 0 3 ftif»c:J: 9«a;SixfcTffl^-y s/^S^U 
£H§-17f4, TU**yZfm 1 6 4±\zmm£tltzT a 

ftfig 1 7 <D±mK&ffl£teJi 3 O^MSJl, S3S^ttS 

3o<D±\zmi£M&m2 5t>mm£ti, ieaiti2 5 

CO±iC C u 4 iflC «fc <9 «J*S*lfc#«t*«MW 2 9 ^Sf 

Jf£*L, »iii2 9co±^^ y— «i*js 2 oa>m 

mZin* 7 V —H&teM 2 0 <dAl\zs< v $ KJI 6 1 j^fRJf 
2*1, '<v? Kit 6 1 C0±tCT a KblzXVMf&Zixt- 

i 7^^t^i i 8^-c^#S^fll»:as$ixT h 

y y^^\zn^^^m^^mm^^m^(ommw 

1 idM*j**jh/Ci>5. 

[0 0 4 5] 4*3, •7y-^ttil2 0[4, #N^tt*fflS 

2 3 :(D#H4^mi 2 3 &#A,-eR9a«tettKjg 

TV^So BS»tti2 5lt »tt!2 8^ * 

2 8 £&tpfg 1 , 2 BJEW&JI 2 6, 2 7 t 

[0 0 4 6] mmfc 1 1 OH*Xi*rftP?«. MPib h 7 

4) ^5)45-^/^7^13 2, 3 2«$ 
tLTV^o I(D/W7^I3 2, 3 2(4, SSfr 1 1 O 

mmsi ia, i i A(w^#^$nr*3*9, wcbi 

lc*i-J:5te, «S«s:i l<^Wfflffii l a, iia<d5 
5»i 3 0 ^ b S 2 7 II -lt4I 2 2 ^ai J 

5o fin^>, ^7^13 2, 3 2^ff$*f6iS:Elii-* 
2O(DffiC0 9^^~ffi-C'fc^±®3 2 A, 3 2A^ 8 
Mfcl KDWmi lAT*oTS2 7il-«ttS2 2(7) 
«S*f6]*EIifi-5 2ffiTfc5±Sa2 2 C^5>Tffi2 2 

T^g3 2, 3 2<7)/^$^ r & ] § : lx:iiii-5 2ffi(D?ib<Di& 
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ffi-C&3T®32C, 3 2C^, I27y-Kttl2 2 
«fc 5 t>#HBtt*ttl 2 9 M3fc*R3M8«fel 30^C 

[0 0 4 71 1^^9 1:^7^1 3 2 , 3 211 ^2 
7 y — BM41 2 2 <DW«ffi«^^4 < t fcffllB ITS 2 
7y-«tti2 2t(»t5i:i:tf:, Il7y-Sft 
12 llwttBWfUftv^JfcWritSft-CV^. t£oT, 
/MT^I3 2, 3 2 0/^7^BS^2 7!j-H4 

122 (d^top £ I27y — «*ti 2 2 ornfc;* 

So ^<7><t#. Il7!)-8l4|2 1Cij:/W7^i3 
2, 3 2*s»»LTV**lvzre\ il7!)-«i2 1 
^)BtoW7^i3 2, 3 2(D/^7^1#Hj;ot 

t5wt#4V^c Sot, 7y-Itt|2 0iM*l 

[0 0 4 8] ??f 3 4, 3 4|iCr, Ta, C 

3 4, 3 4(4^7^13 2, 3 2^l;81^nt 
V^o gP^ftS 3 4, 3 4(4, /M7^i3 2, 3 2 
«t 9 fc±{Mlwffi«-f-£«Jl# 1 1 A<Z)pjffliJffi 1 1 A, 1 

iAi^#^$ntM§ntv^o Wmi3 
4, 3 4J4, «F*3 4 ASrf+bfcttH-e^i-J: /< 
-Y T *1 3 2, 3 2 £ 5 JbflH<^«lff 1 1 <7)pEtfJiiJ® 1 1 
A, 1 1 A\Z&%&t>£i%Zbt fcKl, flWflci 1<DJ? 
§*r^4rEtUi->5-"®, fiPt^t^^ll 8 0±ffil8 

[0 0 4 9] ^C0?gSif3 4, 3 4 (3 4 A, 3 4 A) 
teWlffl lK-fc^*** («tffl«SE) *:SMid1--5o # 

4 At/Ttiiiii at** i i^P5«*>ei* 

*?v-7m \ 8<£>±ffil 8 AOtAlCfflttTWlff 1 1(7) 
A, 34A^«iftll^gttIi^</j:^ t 

^*«««:«!ffi ii:^J;<4xs:tm^ 

[0 05 0]/^7^|3 2, 3 2fcT»*ty7 F ll 
6 4 £<£>|HJ, St>\ ^7^1 3 2 , 3 2 t^MW- 1 1 

T*Titi>/f 3 iaMS»*e>*iTV*S 0 £ft*i6#ff'M* 
#J5t ( b c c fflfig) -CfcSC r ^5>45^>f 7*T*ffiJf 
3 1±(:/M77i3 2«r»riti-«r fclwiO, /W7 
^132 (Oft«A*3 iVAJgJt^** < ft 5 , I27y 

— fi&tt/l2 2<7)^E>fb:^^ft/<^r^^#^ii^:$ 

[oo5i] ^7*13 2,32 tmmm3 

4, 34 (34 A, 34 A) fc^MlCtt, W*.tf^«tt 
T a^L< f4C r ^b45tMl3 3, 3 3 
^K»tfe*LTV^5o ili3 4, 3 4 (3 4 A, 3 4 



A) tUCrSrffi^fcl^ll TaWW1l33, 3 

3 ^IStf^ ~ «9, f&XgOU^;* h*ffcfcif<0SI& 
/Dt^(^LT^<!j T-i LTflMBU ^7^ 
13 2, 3 2 0MWtOSeftfrKC: ta*-e#« 0 S 
7t, ^113 4, 3 4 (3 4 A, 3 4 A) <b LTT a £ 

C r <7^fWl3 3, 3 3 £rl£tf 5 ^ £ (r 
£9, CrWiHitat5Ta« 0 S:, ± <9 fgffifei^ 

[0 0 5 2] fc&M&m3 0(4, PtMn^tWJ 
tLTV^^t^^SL^o PtMn^tl tt*rt>feR 
3S«i41<t ItftfflSnt^SN i Mn^F eMn 

£**6^»#fc:*:#V\> R»«i4l3 
0(4, X-Mn (fcfciU Xt4, Pt, Pd, Ru, I 

r, Rh, o s co -5 t,^e>3BjRstt5 i m<Djtm&^ 

i~o ) <^T\^£*L3'£-£fc5V^4X , -Pt-Mn 
(fc«U X' II Pd, Cr, Ni, Ru, I r , R 
h, Os, Au, Ag<Di*>frbmiR£tlZ> Ht£fc(4 

2«j^±^7t;^^^-ro ) wat^sns^tM^ 

tLTV t> J: I \ 

[0 0 5 3] SUfBP tMn^^A^ffiX-Mn^a 
■e*$tt5^&^*3V^T, Pt*5^(iX^3 7-6 3 

4 4-5 7JDS-T-%<01&H-O*>5o $5>^4fc, X' -P 
t-Mn<D^^7r:£tlZ>&4k\Zi5\,*X* X' ^3 7-6 
3 HRf%^«i-e* 5 r i *sa* LV ^ 0 <t9»*L< 
(4, 4 4~5 7J^T-%^g5HT'fc^ 0 

[0 0 5 4] RS&a£tt/i 30i LT±fBLfc®]Eftffi^ 

fc*«-e#s. <t<^, ptMn-&4"c*na, 6. 4x 

1 0 4 A/m^e^^>^^a#5r*L, £g|*S^B£ 
W*3ypy^ry/K^6 5 3K (3 8 0°C) tm 

[0 0 5 5] H^Ktil 2 5 (4, #NB£t£l 28t, -GO 

^tttti 2 8 «ri*trsfc i mfem&m 2 6 tm 2 m^m^ 

12 7^b«dtSix-CV^6 a IlM)tl2 6{l # 
ffiftfel 2 8 ± «9 R3S«ttl 3 0 dCttlt b*tTK3*«tt 

13 01:81, »2@feKttl2 7J4, #«tti2 8J: 

9 *«tt*«i 2 g^cum btixftm&mnm 29c 

@SiM2 6<OWk*rt]3S5HS«Y*rtl^K»*lRllcH 
[0 0 5 6] »1 @5£flW*l 26<f:l2 d^ttg 2 7 

HlSWH2-efi, R2ltlttl2 7^^Rl| 
[0 0 5 7] » i H^ttl 2 6 <7WW7f£](4, R3£8S 

tt^3 o t<D#w&&mmz x vm7FYjjm<DBittjj[S] 
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lS$nt^5o Si, l2iS«ttl2 6, 2 7« 
^fS]^i^l:5¥ffi $lxt^5OT, Si, S2@ 
£S£t£Jf2 6, 2 7<758£^E— * V h^tBS^JT*>?BL 

7*y«tt2Rttfc*So -tur^S 
«SMfc#R3*«ttJl 3 0 ^$MM»l:J:oTIIi 
*«SJx, H£M£J|2 5 0«Mfc;frrta*n«Y*|fljfc:H 

[0 0 5 8] ^1 B£M£JI 2 6»tf» 2 @3£E&t£/f 2 
7fi, v^i*ixt>3ll«ttW»*J:9»j**lxSt>o-C % 
(fNiFe^l Co, CoNiFe^, CoFe^ 

^, con i-frA*tw«fcojgj*six5ta>-efc9, mz 

C o £9^j&£;ft,6r <t##£Li\, Si, ^2 

@5£BS*feJf 2 6, 2 7f±W— <75WJR.-C«J*S4xSr <h # 
»SU\ *fc, #8tt«2 8fi, «tlWJ:^M 
c?tl5t>0-C, Ru, Rh, I r, Cr, Re, CuW 

[0 0 5 9] #B£i£«®Jf 2 9 H^attJf 25^7 

«j!iEi^fcflt*l5Jl"C*>5 . Cu, Cr. Au, Ag4 
if l:: ft * £ ft * £ 5 #8fcte*m i9»aSh 
5:t^il<, 1«:CuJ;9»**ii«:t3»«ff* 

[0060] itzLm lRi^m 2 \ZTjk-rx ?\z % yy—m 
fti20ft «twi2 3t, z.<D$m&*pmm2 

3£#etrSl 7!)-Ittl2 1 ^I27y^ttl2 2 

*WJi 2 3 J: 9 /< y t KS 6 1 ftlfcRtf btlt^ y * k 
I6 1«U &2 7y-«*fe/l2 2ft ^flStttJWJl 
2 3 i 9 #8$tt#«Jf 2 9 ffiflKKtt bnt»ttill 
2 9l:»Lti>5 0 

[0 0 6 1 ] Sl7y -B&teJf 2 1 tt, HBtttmJ: 9 

»J*Six5t^-e, #];Lf£N i F e^#, Co, CoN 

1 F e C o F e C o N i ^^^(^ £ 9 

tW4U\ Sfc, *8«t*BBJi2 3fi % ^KttWW 
±9»J**n5t^T, R u , R h , I r, Cr, R 

e, c u w 9 ^ i is ssn 

[0062] 127^ -m^m 2 2 tt, ffi*|»lh/i 2 2 
Afc»att«2 2 B^^M$HTl^c l£1ftl»it/i 

2 2Ali3*«tt|t^e,46to-e, MttfCo^^ 
/&£ft5 0 rot£»gfiJh«2 2 AJi, »f2 2B<!r 
*Ktt»««2 9OtBEl£tfc«rR±i-S 0 4fc3S«tt/i 
2 2 Btta*«tt#»*»b4*t>0>-C, MitfNiFe^ 



A, Co, CoNiFe^, CoFe^^, CoNi 

*4*l:J:8»j*Sii5t«)"e*)9, SCNiFe^i 
12 2tt*jf-c*j«*ixT^rt>Av^ 

[0 0 6 3] Sfc, S2 7y-Kttl2 2<7)J5$ t 
2 ti, Si :7y-i&t£Jf 2 1<DJ?$ t lt J:9 tff<«f*S 
ftTl*4 0 fc*3 % I271)-ttti 2 2<7}J?$ t 2 ti\ 

2. 5 — 4. 5 nm<D®|lTfo^r £0S#SHr\, 12 
7 D -G&ttJi 2 2 <DJ?$ 1 2 ^SfIfa<75iBIS*^ix^ t . 

<t5:i:tf-e#ft<45(D-e»SL<4^ 0 Sfcgl 
^yHKteJf 2 t^liO. 5-2. 5nmtO« 

[0 0 6 4] 117^ -®tf£Jf 2 1 fitf» 27^ -B£|£ 
if 2 2 0>fi&?a«ffc£^ft^ftM 1 . M 2 <hbfc£#, Si 

^ y -ssttjf 2 i xv» 2 7 y — «ttji 2 2 osftniK 

fftt-tn-eixM, • t h M 2 • t,i45, 4*5, S27 

y 2 2 3&stttfc»ih* 2 2 ax vsaattn 2 2 b 

a>&*J*£ft-0*5fc«>, JR 2 7 y — attn 2 2 <D«« 

ftffllJ¥M 2 • 1 2 M\ temg^lh^ 2 2 A^^M^^"i?M 21 
• 1 21 £ ttfiKttJI 2 2 B W«I6«jl8fM 22 • 1 22 £ <7)f p 
<t&5 0 HP^, M 2 - t 2 =M 21 - t 21 + M 22 - t 22 £fc 

s 0 ::t% m 21 , t 21 tttttW6ita2 2 A<7>tt*i« 

it, MJ¥£^ft^ft;^U M 22 , t 22 (Mttl2 2B 

B±i2 2AtCo-e»*U 3SHB*feJf2 2 B£N i F 
e^MLf^, Jtt«B&lt/i2 2 A<DmmitM 
3MH&JI 2 2 BO!Sfp^>ft:M 22 J: 0**<fts o 

*LT7y-«tti20li, Il7!Httf2 1 

2^7 v -mam 2 2 k<Dm*ft)Btm<DWto& % m 2 - t 2 

[0 0 6 5] si 7y-tttf2 lM!27y 

IP*>, * 2 7 y -Ittf 2 2 3 
2, 3 2\Z£VmmX l Jffa\Zffijct>tl%t, Il7y 

— a£f4/f 2 1 ^^b^ffij^ig^x^rfiios^f^isi^iu 
^^H5o Si , S2 y y-^ttii2 1 , 2 2<D«ft«j 

b, S 2 7 y -littB 2 2 <DBft^S# t fc^l i: 4 
9, 7 y -nil 2 oi#©ifc*ftjjsH*x,*Kii: 

wi7Lbthz> 0 ~<Dtz<D7}) — mam 2 o<Dm^mm 

ft, (M 2 - t 2 -M!- t,) tft5 0 C(^J:5»w % Si 

^ y -*&f£e 2 1 1 s 2 ^ y -attji 2 2 ft, *n^n 

^oK^fi<j|»J5(^Ba«^M 2 ■ t 2 >M x - 
Jlt^SZi^b, AXW^^^yBttt^lIB (syntheti 
c ferri free; >ViT7>r 7* y 77 y ~) t $ixT 
^5. S^m^ct 9, 7y-»tt|2 0O»fc*|6|t 

[0 0 6 6] w0^b"W^U^SJ»J|j|aSi5(f^i-e t i^ 
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m^x^^zm^hntiy y —mam 2 0 comity 

[00 6 7] *fc, »1 7y-8ttf2 lkK27l) — 

mam 2 2<DM^#)mm<DMmK m 2 - t 2 >Mi- t L 

[0 0 6 8] HSfctt, 7»-m&m2 0<DM-H&m 

^ti^ta^^-To :<DM-Hftid si 1 tw^-t-fflfj^co 

^y-fi&tt/f 2 OCMU K9y*«*lft*>e>^ffl«# 
SrPPAPL^ir^co, 7 y — ttttJV 2 0 (DMlkWHOgtit*: 

» i 7 y -aft** 2 i <o«it:*r&] £3c u f 2 -e^-r^ 
m*. m2yy— mam 22 (DMfcjjfa&m-to ms\z 

tti21tl27!i -BHtJi 2 2 S»*ttWl-ISd L 

^»«#H05*#S3&<*)6fll[S:iB*.5i:, 
1 , I27U -8£teg 10,8 OS3*«f4Wft-&*S» 

5, 0 5T*liH Sf t^Ul^ o ft*5, 0*H cf «\ y 

[0 0 6 9] ffi i y y -ssteJi 2Ug27jj —mam 

2 2<om%#)mm<DW»tit, m 2 - t 2 >M t - t^sh 

Sir, 7 y 2 0 e°y 7 n 7 rWHs^^: 

#<fts Q r.n*wj:!9, 7y-«tti2o^7xy«tt 

120 d«5fe* LT 7 * y «tt^fliSrfSo It^T§5 0 

[0070] *fc, %2yy-mam2 2\zmm±m 

2 2A^ffiV^ix/hi^n, il7y-lttl2lS 
V* 2 7 y -8£«=g 2 2 O-ttt^FiX^Bflfl&iWM! • 

th m 2 - t 2 ^igs:i^s-r^r t»r«t 9 s yy-ma 
M2 o (Dm^&jtem&mm cm 2 - t^M^ 

"CtSo 

[0071] /<y^Ki6iit 7j —mam 2 0 <D# 
mammm 2 9 cstsioRMi ep^is i7y-i 

ttJf 2 1 CSLTMSntl^o Kg 6 1 tt, 

»i 7y-ltti2 1 ±9»«tfe»^Kv^fcOT?k5 r <b 
ri s #f*L<. ^t^JwteA u , Ag, CuCO^^^f 



CCu^?)45ItW4U^ /<>^ Kg 6 1 

0DJ¥£teO. 3-2. 5 nm<D$&mx~ib%Zkmi-'£ L 

v\ Kg 6 i&miyv-mam2 nztg^xm 
[0072] ::t\ Kit 6 1 laot^tx 

So i6i:lt S»^tti3 0, lftlttl2 5 (^1 

s^^ttii 2 6 % 28, 12 mmmam 2 
7) , 0mammm2 9, 7y-«i2o ti27y 
-114122 mmP5±m2 2A. mtam 223) , 
&m&+nm 23, ii7y -mam 2 1 ) zmxmm 
utargfci lB^to ftfc\ ei6^*5^t, yy — 
mam 2 oil ^nmrnzx^^^m^^m^^ 

Xfa\z$itfloftXt$*) , B«i2 5[j:, 

[0 0 7 3] @6C/TtSiftl 1 B^-fev^WSKS:* 
fi*«-?-^±fcfl*l«K^/hSv^«tt?»«»2 
9£rf£SrTSo wCOe^mT-^^T ^7x^iy^y 

T-e^o^Ttt, ^8W»fcJ: QBJ^KttJ|2 5 i7 

<ftor, -to¥*&e*fifa *sjti!EW«<4 

^tt^ms 29^y -mam 20 (m 2 y y 

22) fcw»as-c#ir*asjx. 7y^itti2oi;» 

(^ + ) ±ni^*t-e*s, 9ir^gR^#co 
<ftoTti»i iB©»«fta:»w#**<i5 0 

[0 0 7 4] 7 ir^-TJ: 9 IC, -7 y — Kttg 2 0 

$:«i*-rsm 1 ^ y —mam 2 1 ^ ^ 9 vm 6 1 

■ Lt»l*lici:tlfiJU ^<7)»iift:i 1 C(z-ir> 

^«wttsr8tt-r 4: . y v — mam 2 0 * &&mi~z>T 
xt°y(ofiii^ ei ^< 7 ^ ks 6 ik£-c»»u 
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i«9^±-r^ 0 :ni:J:?, H7«z*-n»itti ic 
I*, EI6l:/Tt/<s/^ Kg 6 l ^Mvv^^jt^T, J£ 

[0 0 7 5] &1tZ<Ds<yt Kg 6 1 »±*BHfC*>5<0 

-Cttfcv mt>-c\ ^ y -®#feg 2 o w««W«flp:^i«*i- 
5 r <b a** < 7 y -i&teg 2o§ < * 

[00 76] /<7^K161 OffSttWifttfcJ: 
0. 3 — 2. 5 nm^gltfcS: Lt\> 
^ Kg6 1 OflCSdSO. 3nm*iT(j:, T^^tV 

<45^e»SL< <C< , /<y* K16 l <0»$tfS2. 
5nm^i«^ ty^i«Sftili2 9|:jjD 

[0 0 7 7] itete, ±!E^^^wvu^S*fflB8St*^ 

«in, R3S«i4» 3 o , m^m\±m 25 (*nt 

*««feJB2 8, »2BJfe«fifcJl2 7) , #E 
Stt*li2 9, 7y-I(4i20 (®2^y-^ttg 
2 2 , &M&*Km 2 3, flS 1 7 V -Mtem 21) . y< 
v9 Kg 6 1 Sr«I*^«L-caSJKM«:^Lfc^^, 
*ggJ8lM±{;: y y Ft7i/^ hioi zmfc-fZo #c 
i-, y 7 h t7 m 0 1 ClbixTl^l^ 

l l Sr»riM-* 0 
[oo 7 8] o^-eHi o\z7jk-txo\z^ y7Ft7u 
^moi ixvaiff i i tonn\z % mmft 1 1 <o 

1S11A, HA^tTMt77 P il6 4ll:Sft 
tS/MT^TiSiai, 3 1 Sr^rttio f bt, r 
^7^7*83 1, 3 1±»t;y7h*7l/^h 
1 0 1 ±l:/<>f7^i 3 2. 3 2 £«/f i"5 0 Sfgft 1 
1 ^pfifftOJw»JH$nS^>f 3 2 , 3 2(t 

£ t?g2:7y-G£f£g2 2 ^InlCPgSffigtClEB^tl^ 
«fc3lw»J*1-*. r.<73£#, ^7^13 2, 3 2CQ± 
i3 2A^, *2 7y—«ttJl2 2<D±M2 2Ct^hT 

CMt^o i^t/N-K^7^i 3 2, 3 2<7}_hJC 

W3 3, 3 3&mm-pz> 0 

[0 0 7 9] ^- K^77| 3 2,3 2 * 



^^^ft^t'twioTtT^ w ir^-Ct, W7^ 
13 2, 3 2<7)±E3 2A, 3 2 A^flf 2 7 y — 
2 2i:^^$tl, ^ol2 7y-Itt!2 2<D±ffi 

2 2 CfctiHTWr*:** J: 5 fcJgjgR-t-SfcAtc, 
^gfW^-y^ h^73^>^yfl 6 4tffii 

y7ht7fflU^M01«101A, 101 A 

*Uc£ 9 , hV<^T*g 3 2 , 3 2<D±ffi32A, 

3 2 A^. I27y — BH4J1 2 2 «t «9 la^lfiyopggte 

^132, 3 2*»27J -WttJi 2 2 i 9 ±ffl|ttfllB6 
11A, 1 1 ASri9li^4^o r^/>-K^7^ 
13 2, 3 2<DMil «x.fi. ^ftyf 

[0080] ^v>r, mi i id^-rj: 9^, ^mga 

3, 3 3113113 4, 3 4*r»fifci-5 0 M13 

4, 3 41*, mmtfcl l^ftljffil 1 A, HACg« 

73^>y7 P I 1 6 4 t^«Sr«»$-arfc««8-c?»|6] 
4, 3 4(t El 1 1 {c^i-J: 5 ^, X'<y#£ti1zxs< 

y?%L^(D?1b, !J7ht7l/y7hl0 1i: < toTl 

9-¥y h<h7S^>77 P il 6 4 t(75ft«Sr«^S-fr 
fcttJ»-C»[p|Sli:T^^y#-f-5t, Sfctt, x/<^9 

£tiizx'<y9&*n9Ms2<Dft&&m&t£;\t*k % y 

7ht7l/^H0 1O*Sl0 1A, 10 1A(7)| 

1113 4, 3 4te, «g*l 1 
A, l lAl;S»t5J:5l:»fiiSn5o tUT, y7 
ht7U^ hlOl Srl&5fe1-3 0 
[0 0 8 1] ^7t, IHl WTvtLTV^, fllAflci 
lC0fMffi^«9^mi3 4 A, 3 4A?:Mt6l:it 

^J*i"5o 6P^>, il 0j5l/^/W7^i3 2, 3 2^ 
WHI3 3, 3 3*r»«Lfc*»cy "7 ht7U^ h 
10 1^41, Hi2i:/TtJ:9l:, y7ht7u^ 
^ M 0 1 «fc 9'h£l^8iJ<z>y 7 h^^U^^ h 1 0 2 & 
»Bii8w±ii8A±i:frtt5 fl :(oy7ht7 

U^* h 1 0 2f±. ^TCOWffiSBl 0 2 A, 10 2AW 
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Mi 8<59±cei 8 Atmm^(ommi i a, iiAt 

<0*&8B l l D, 11 D_Bc<f£g-rs ± 5 ^o{*!I 
Jl 1 8 (^JrE 1 8 A<DffiMtfRttrt-Z> «fc 9 fc»J«-*-4o 
[0 0 8 2] ftldEI 1 3 tC^-TJ: 9 ^ 33,3 
3±&rJ^mm 1 8Wiil 8 AWft"J^«ttJl3 4 A, 
3 4A*r»/*1-S 0 iti3 4A, 3 4Af4, Klflci 
l^fiflffil 1A, 1 1A1C8U £>0«M 1 8<£>Jtffi 
l 8AS(i5rIotSiftl l wiffiWflB^fe+Afcifl 
»tTjat*E'*-«J:5te»J*i-S-t3W#*L< 1 W*.tf, 

[0 0 8 3] %M 3 4 A, 34 Af4, El 1 3 \Z7jkir «t 
i/y^ MO 2JdJ:o-C*e>*b4v^/<y*3|fe^J:-3 

3<D^fg^^S/£;v> < t, !l7ht7l/^H0 2OJ(| 
S102A, 1 0 2 ACOSTJ: 5 fcrtiftllw, ^< 
^gm^fc ^tUCfc!^ 3 4 

All, M#l lWflJSl 1A, 1 lAiwS«L, rt>o 
«Ml 8<^±®i 8AP9«*r«5 J:5^»rtSn*. 
ttt, y7ht7i/^H0 2S:l*4t5 o 
[0 0 8 4] ±IE<7)Jl 2tcLT, M* 1 l^Biffil 

ia, 1 1 Aiz^mi-zmmm 3 4, sti±M#i 1 

^Klll 1A, 1 lAHSgt^oil^l 

mwt>*b*&\zfa\ixm&irz>mnm3 4 a, 3 4a& 
jws u x * 5 * tr w</uy ajww**^ 1 ^«ifi $ n 

-So 

[0 0 8 5] _hfBco;* 1 

Ba*ji2 o±tc/^y^ Ki6 1 ^aji*nt*3 
!9, r^7 p ^t°>coeagm^e l ^^y-^tiii2 Ofr 

[0 0 8 6] [^)B#^rc0^t: 0 ^/<yuy^^a^*^- 1 

120, l^^>^>>>ir^^ «^7j y 7 y — Jl&^fll 
LTV^C0T% 7 y — «t£Jf2 O^ffco^t^-^^fg^. 

tfcXZ% 0 



[0 0 8 7] tSo T ±15(75^ tf^^/uySWISBSSl*^ 

ltctixfi. i/v-fe^-r *^7xj ^y-JitciS^SB 

[0 0 8 8] H^*(75^lfW<yuys»JBIHK«C*^l 

S2ieM2 6, 2 7^5>*5H3e«ttJi2 5 5:* 
«tbT^«9, S3£^t£/13 o i:(?)iatt|2 5 

[0089] 2 <r>%mmm ^z^m<om 2 <o% 
* 2 cnmrnmrnxh % * t° w^u^awiw*** 2 * 

fcWffiSSBISr^'t". _**3, Ell 4&t>12l 5(w^-ffflf 
5 01^U c I2]2^^-r«^S^<irlW)-^ 

5g=L< tt«i|«:HHt«. Sfc, EIl4&tf 

[0 0 9 0] Ol 4&tfE)l SK^I-^h^/^UT/iaS 
BHKfttSfc^tt, ^l^JKflg<50^t: o ^/^uyi!i»^ 

^CK^^y KS:fl|j5S;i"5 t>(^-C*>So ^LTw^^fc 0 ^ 

/</u^ajww*#^2tt, mi<nnmmM<D xt°>-s< 
^ymmtamm* 1 fcrnmic, t»* 1 7 , sawM* 
i3o, b^omsji 2 5 , mmtmrnm 2 9 &xfy y - 

^tti!2 0, /<y9 KJf 6 lM^rt7 7 P I 1 8dUH#c 

tt, Kg 6 1 fc^s/T/Jf 1 8 t^KtdS^JS 

^«<^M*1 2^«fifcSnxv^5 0 
[009 1] 7 y -*8»/f 2 0 14, #NBttfMJ| 2 3 
t. r^K(4tPfli2 3^gK 2 7y-ai41 
2 1, 2 2t^b«rtSntV^o E)^®tt^2 
5 (4, ^attS 2 8^:, ^^^KttS 2 8 ^i*tr^ 1 , 
2IS»ttl2 6, 2 7 bfrt>mtiLZinx\i*z> 0 

[0092] mmw 1 2(^ia*x l *ipiiiBi«^tt— at<75 

^7^13 2, 3 2«^ltl^ 0 ^^x^T^ 
S3 2, 3 2(4, «Jf{$: 1 2<^iaq«Sl 2 A, 12 AO 
SMtti 3 0 ^^1 2 7 y 2 2 
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5o EP^). ^7^13 2, 3 3 2A 

M# 1 2 WfflS 1 2 Atfco t» 2 7 y 

P*Jiffi«J-$!#-&to$n, /WT^g3 2^)TI3 2C 
H*27y-«12 2 i9 t>mittff« 
12 9 M£fc«£!M8<£J|3 OtB CRMffiBK:ft*«» 

[0093] ^d^T^ii 3 2, 321*, ^2 
7 y -M4J1 2 2 *>niNS4t||£4>ft < £ LTI 2 

7 y -w£« 2 2 jrgis-f-*, 1 1 t>\z^ -«*t 

12 il:ii»8L4^±5l:ifi!tSnT^5. Sot, 
^77|3 2, 3 2^>f7^ttg2 7y-«tt 
1 2 2<7WcEPA0$n, I2 7y-lttl2 2«ftj 

6 G ^I7y-ltti2il:ii/q7^l3 
2, 3 2as»»LT^4v*o-e, gi7y-®tti2 1 
(OflMb&S'W T*J13 2, 3 2^/^77S#l:J:ot 

asn4ri*6<, »i7y-ii4i2i^iEft 

t^l<!:^iv> 0 tfot, 7y-H4l2 04»4l8 

[0 0 9 4] Sfc % 3 4, 3 4(lCr x Ta, C 

3 4, 3 4Ji/WT;*Jl3 2, 3 2cD±^J-^ii$tbT 
V^So *113 4, 3 4(1 ^7^13 2, 3 2 J: 9 

±m<Dmmi£ 1 2 a^waib 1 2 a, 12 Ad^^ 

#3 4ASrttLfc*«^/ftJ:5l^ ^7^13 2, 
3 2 J;9±«<D0OBttl 2 0B«I1 2 A, 12A^ 
£ fcfc, «fJlft:i 2 0)ff£;fcft£Eiif1- 

5— ffi, mh*^ v-?m \ 8co±si 8 A<^wftij^b* 

[0 0 9 5] l^tl3 4, 3 4 (3 4 A, 3 4 A) 

l:fft3 4At , *tiilf4 1 SMfrl 2(Dfflffl!l;l»e,* 
t7/ll8 1 8 A^+AlCfittTWJif*: 1 2 (7) 

A, 34Atif*l 2i©»)!lffia^<ft5, ir 
>*®Sfc£r«jf f£l 2{c^J:<^^^- i*-C#S 0 

[0 0 9 6] ^7^13 2, 3 2 irTffi^* * 

7^116 4^^ ^7^132, 32tif 

flci 2 ^fHl-fl /V7^T»i3 1 , 3l»tb 
nTV^So Sfc, /^7^I3 2, 3 2<!:i|ll34, 
3 4 (3 4 A, 3 4 A) t^Mfctt, tffii3 3, 3 3 

[0 0 9 7] K3£«H4Ji3 0(1, PtMn^T«J 

SSBfrttJf <fc LTttffl$tiTV^5N i Mn^F eMn 



[0 0 9 8] 2 5 H #«t*UI 28i, r <D 

#«M4JB 2 8 £&trfg 1 B£W£« 26^:12 @5£B«£ 

12 7^6*fiRSnTV^ a $ 1 @£i£t£Jf 2 6 II # 
E&ttJf 2 8 «fc 3 ofiiJKKtt 

13 0i:si, i2 i^tti 2 7 n mmm 28«t 

9 3MKtt«MM 2 9 MKKtt tnt^Bttfli 2 9 iC 
»LTl*S. «lB3t«tt*2 6i:RSSWH4JB3 0(Ofl. 

@5fc®t£Jf 2 6(7)Wt*|fei^BI*Y*rpIOR»*ifi]jcB 
^^ntl^ 0 Sfc, *2»aBtti2 7^fS^l 

[0 0 9 9] fg 1 B£ttt£JI 2 6 0>»ffc#m»l 
ttJi 3 0 t <D5!S«e-&BI|Hc ct <9 H*Y*rft<^R»*|pl 
KB^Six, ft2H£att£J|2 7tt< *lBJ£M*Ui2 

6 iRaat4Wtw)i6^br*<owt*fBi^ia^Y*r^^ 

S^^tlTl^o Hi, I2it«t§2 6, 2 7<7>K 

««14Ji2 6, 2 7(7)^-^ y h^ftSilff^iL 
-&5H«fcfc5#, S2iS«ttl2 7wlS#l^i: 

w <o e *BMfc*SR»«fifeJi 3 o i <o ftfttt^ttHLiz J: o 

ffli-BJtsnSo 

[0100] » 1 mJtM&m 2 6 & ^ 2 B3tflHt/l 2 

711 hti«tt*»J: 9»**h5 fcrot, mi 
^*«»M-e»WUfcJgl, *2B^«it«i:ra4SE<D«" 
*Itt|2 8lt *«ttW»^6**t>o 

[0101] 3MM£iMMi 2 9 (1 Cu, C r , A u , 
[0 10 2] hi 4&t>*i2 1 5«w^i-J: 7 

y -m&m 2 o n }m&*mm 2 3 1 % z njm&* 
mm 2 3 «r#Etf m i7y — awtji 2 1 1 m 2 7 y — ®tt 
l2 2^bM^nti^ 0 »i7y-«ttf2iit 

23i?/<y^Ki6 1 «fc»»t bftt/< 
> ^Kl6li:gU S27y -^tt^ 2 2 11 

fim* 2 3 j: «9 2 9 M\ztan 5>nt*«tt 

«S® 2 9tC^LTV^5o 

[0103] |R 1 77 y -KtS® 2 1 S^Kti^WS 2 

3 11 mi (ommmmx^m t-tzm 1 7 y -Btti&t; 
y — »tts 2 2 \i % fcwtffiitm 2 2 At &m&m 2 2 b 
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2 2bii mi ronit««-cttM i-tzmmmitmRm^ 

[0 10 4] 2(7?)?$ t 

1171) -S£ttJI 2 1 <75ff£ t ,± 9 fcff < 
ftT^i. 4*5, !27!J-lttl2 2WJf§t J l± 1 
2. 5-4. 5 nmWlSlX'iSr U\, 12 

7y-B£tt/l2 2(DJf:$ t 2 rt*ffllE0>«BH«:fl.;h,ai:, 

< -r 4 =. t #t-# 4 < « 4 u < fcv \ tfcli 

7>J-mV£m2 l<om£ t,!i0. 5~2. 5nm<Dt6 

[01051 I17U -Bj&feJI 2 1 SO'lfS 27!) 

-»tti2 2<Dmmitatl'eiXM 1 , M 2 kLtzk 

# . I17U -g&teg 2 1 &t>*m 2 7 y -ette 22® 

fiS^C^KieH-etu-ftbM, • t„ M 2 - tzi:^^,, L 
T7^-H4I2 Ofi. mi 7!)-«l2 1 tl27 
y-SSH4S2 2 t©K«)froii^, M 2 - t 2 >M 

[0 10 6] mi 7U-Sttf2 lM!27y 

2 2 li. ffilCKftlttfiflCft^iii-CI-^. 
IP*,, I2 7!)-Ittl2 2«5Wt*l6l*S^r^JB3 
2. 3 2ir,t9El*X I 75r6](-«txbtLSi:, Sl7D 
— KSttJf 2 1 WffiE-fH^(6]^BI^:X,^(6lWK^ faldftl 

x.f>ns 0 mi, m2 -7 y — sstte 2 1 , 2201^ 
e>, m 2 7 y -BSteJf 2 2<r>mittf&ftistiytffibte 

9, 7!)- Ittg2 O^W^t^lft^a^x^lBjId 
li;i'b;}x£„ :»ttro7!J-lt4l2 0©^I)| 
li, (M 2 - t 2 -M,- t,) £45„ mi 
7 y -s&tejf 2 1 1 m 2 7 y -w&m 2 2 li, ^en-en 

<Dm.ikjjfotfB.W-ft ft fa 1 45 «fc 5 KK&BSttiftKiS-g- 

iJ>oi^ftiff© BS&ri* M 2 • t 2 >M,- t,t$ 
hr^5lt*»5>, AXW47o:y^t4^ffi < J:S4xTV^ 
5. Sfcmtcj; 9 . 7!)-iitti2 0<7)^-ft:7?(^i@ 

[0107] m 1 7 y -ss&feji 2 1 1 m 2 7 y -ate® 

2 2©I^«lf«3iIi!, M 2 - t 2 >M,- t,t$^X 
X\,^<DX\ 7!)-Ittf 2 0ffl7t>7n 7 /lf J- 
7<t<t5it^5. r.tl{3«t<9. 7y-B£t£Jf2 
0*5 7=1 yatt««S:«o«ISL03(6H3SSl£< 45. -to 
T. 7 y -ittf 2 0*S?cf LT7i DitttHSrfto 
ZbtfX'ZZ. 

[0108] ~ <D* e^/^/W^liWfflBKM*^ 2 "Cli. 
K7=> ^^4^eolE»«EflE*»P>(73}$,tba#(cj; •? . 

ia^x,^(6ncai^f>tLfc7 y — «ttjs 2 o«ift*i*i 
^ffttst. Ej^Y^[6]{wate$nfc@seittS2 5 



[0109] y * K* 6 Hi, 7 y — BSteJf 2 0 co# 

rnvtmnm 2 9 BP*,m 1 7 y — « 

li, mi <Dmi&Mmz]8\,*x%Lmi,iz'<-y<? vmtm^ 

©*ma»5>44. '< -y ^ K16 1 ri^m 1 7 y — m&m 2 
1 KSEL-OBJi £*l5 r <t (- i 19 , if.%mwm<D^\fy 

[0 1 10] BP*,. 7y-8ttl2 0fSr»tt57y 

r s/7°* f vroe^^w^i &ftu*m\zm\* vx 

U b *) k-fZ>Z.ttfX%. Z.rHz£y\,^<4>Z>XK°>> 

[0111] je(-, '<i/9 Kg 6 10, mi 7y-est£ 

12 1 k%l-fZ>m<DlxMim. B.\l*>s<y? Kg6 1t^-f 
y T'g 18i <DWtC(i, /< 5/ ^ K16 1 SO 5 ^ v 7°S 

1 8»:»UT#H*4»«^**»e>45«»Jl8 1 TiSgE 

Tli. fi»J^L(i*H f . Mo , V. C r . Nb, T a , 

6 1 Srflffig-t-S Au . Ag, Cu-^ 3 . df- ^. y -?M 1 8 Sr 

S^JST'^S 8 1 £tfffijc-r 5 t , /<y#K|6lS 
t>*^-r y7"g l 8 twWT-tS2ffitfe-r^r t/JS4< . r. 
Jx»^J:9^y^ KS6 1 tdr-rs'7'S l 8 ir(DW<7?tas 
&»£G£it-e£5. 

[oii2] tot. '^^Kleio. mi 7y-i 
Tv7'xh°^<nfcmm*<D¥-i%gi}3rfmm< 4 -art 

[0 1 13] 4*3. -(7?^. t°^</U-7*M^^^2 

»*. Tung 1 7 . s^ettg 30. ii mfeM&m 2 
6 . ftm&m 28, m 2 a^tts 2 7 . ^a^^ma 

2 9. m2 7y-K14g2 2. »tra|2 3 1 mi 

7 y -Kttg 2 1 . /<y >7 KS 6 1 . 8 1 & tf* 

Yy7°Si 8 snr*«B[jJS«?fig*n5 r t 

[01 14] ±m<D^n°>y<,vy-mmmm%m^2 it. 
m 1 co^te^fliw^ e >'<;i-7$mmmis.m* 1 1 iai« 

tc, -»"fe7^ •>i'7 3 iy 7y-gjr«t5^BS#o® 
m<ofa±t&mmz&wzitz%}%:\zMx.x . «t©s» 
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il '<y* KJ16 li*ty^H8 t^fc, 
181 ^Ea$tLTV^50-C, '<y^ KJf 6 lt*ty 

ii7y -bm^/i 2 i tsrt-aR#«^iiLffi««sLH 

[0 115] (|g 3 <73^»f2ffi0 *lw*«WO||53 038 

Mi»li«:BBH«r#BRbTttni-5. HI 6fc % *36W<d 

* \f>^^mnmm%M^ 3 «r h 9 v t «*i«ia»e>* 
fc«ffi«a;ia«:*i-o **5, mi 6&t>iai 7i^-t-« 

ric5*<£>5*>, Ell, 112, 0 1 4StfHl 5(w^-T^ 
<0*j*»*lcfl mi, 0 2, Bl4fttf 

[0116] @i6 &t>ia 1 7 ir^-r^ 

/</u^a«iW**-T- 3 il 37 y -fig^S 4 0 % 

^ms 2 9 , mfem&m 4 5 RVR&m&m 5 0 0*101* 

{01171IH1 6fc*5^TflF#l 6 4ttTffl3 f *s/7' 
■ *r*U «f»i 7fl TSB^-ry^Si 6 4lCil 

^Ki6 2^SI$tl, :^y^Kl6 2Wll:7!) 

-«ttJi4 0 3j««»*n, 7y-itti4oo±i:*« 

ttffU2 9^s«^S^, #ltt«U2 9^)li:Be 
l 8^fIStiti^o r.<z> «fc 5 Till 7^b^r 

[0 118] SSffcl a^El^X^fSipfffiiK gpi=> 
y ^tM^fafEH&iJI-fl ^7^13 6, 3 6«^ix 
T^-5 0 3 6 11 TSB¥* y ^JB 1 6 

4_ha»£>8f/lffcl 3<DfSjft(iai 3 A, 1 3Al:i!)llf 
§ <fc 9{wLT^$4x-CV>5 0 :^W7^i3 6, 3 



6 147 y -BttS 4 0 Wi8ft*[Sl SrJSit , V V 

[0 119] Sfc, ff#3 8, 3 8(i«tl^TLTV^ 
£o 3SSB3 8, 3 8 1^7^13 2, 3 2(7)1^: 
SMSiX-Cl^S. :^iti3 8, 3 8fiiiftl3C 
-fe^^ttSttSrHliD-t-^o ^7^13 6, 3 6 t 

TU^WZfm 1 6 4 t(Dm % &t>\ ^7^13 6, 
3 6 £«g{*:i 3C0r^fflffil 3 A, 1 3Ak<nm\a*'< 
Y77T»13 5, 3 5^KftfeftTl^i« JEiw, /<>f 
7^13 6, 3 6 i»tl38, 3 8 4^:1^1 
3 7, 3 7^K*tbJXTV^ 0 rnb^7^T«l 

3 5, ^7^13 6, WI13 7 V S^Sti3 8. 

n »i*fctt«2o«»ii-eittwu^<>rr^T* 

I31> ^7^13 2, ^13 3St/«mS3 4 

[0 12 0] H3S«tti5 0fl PtMn^t*^ 
5&M&m k LTf£^£*lTV^N i Mn^F eMn 

Oil X-Mn (fc*:U XII Pt, Pd, Ru, I 
r, Rh, O sC0 5*>^bSK$tl5 lfeTC*^ 
i* 0 ) ^T^^S^fcSW^X' -Pt-Mn 
(fcrtfU X' 11 Pd, Cr, Ni x Ru, I r , R 
h, Os, Au, Ag(^5^?)IS$n5litfcli 
2SJ^±(7)7c:*S:^:-ro ) ^*"e*S*t5-&4-e»JBRS 

[0121] WISP tMn-&ft*5itfflfrEX-Mn<Z?a; 
■C^$*l5-&^tr*5t^-C, P t*5VMiX^3 7 — 6 3 

4 7-5 7jff^%<£>f5B-efc5 0 SfefcSfc, X* -P 
t -MnCO^-e^^tl^^^joV^T, X' ^3 7-6 

H 7 4-5 7K?%^il-Cfc5 0 
[0122] K3£5£t£Jf 5 0 k LT±ELfcaHE*«aj* 

*SS»fe^»#S:«^i-*R»«tayi 5 0 - 
fc* s T»#4o < PtMhMtfchll 6. 4X 

M*5^nydr^iaf^6 5 3K (3 8 0t) £^ 
#>T^V *fltftfcR»«ffll 5 0 Z k fcXZ 5 0 

[0 12 3] it«ttf4 5(1 #W£J|4 8 k, Z<D 

mutm 4 s &m&m i @^atti 46ti2 

■ 4 7**6«*StL-CV^«. Sli«l46(l ^ 
BlttA 4 8 ± «9 S3fi«ttJi 5 0 (BdfcRlt 5>ttTSSSBH± 

e 5 o Kig l, m 2 mfcm&m 4 7 ^nk^ji 48j; 

9 #tttt«U 2 9 ffljtztltt e>n-c#flH4W«» 2 9 
Sttl^o SliSlttl46tg5«i50(7)S 
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[oi24]xi miEMtem 46ii2 ®fem&m a i 

016m &2B5£B£t£Jl4 7«0JP£/J5gn HitBSte 

8 4 6<75/?$4<9;>v:i: $*t,t^5 0 

[0125] II HJtBS;14Jf 4 6 <D$rtt??f6]l4, R3£8 

148 s o t o&mm&mmz x v m^YXfaozittXft 
izmjEZix. m 2 w\mM&m 4 7 14, mi@^t4«4 

II. S21SIttf4 6, 4 7<75S£ 

^|6]^av^lrS¥^fi $i^-Cv^swT^ * 1 , ^20 

4 7<nm%.*— * ^ htfteKlZfJ-hmi, 

&omm^hz>f>K n 2 @5£b$h4ji 4 7<Dm£&m.Mz 

TMtCiHg^n. ll$£B£t4Jf4 5<7>8<fli7Jfa7!>S|2]^Y?J 
[0126] mi HS5&14S 4 6 RTJWi 2 @5tS&14Ji 4 

<7?m 1 4 fcttiB 2 mmnmxum 1 @5t«&i4Ji 2 

7t, £l, I2if«tt)i4 6, 4 7tem—<Dtf1&X~ffi- 
J&£tlZ> Z, kt>W& LV\> #81484 814, #8 

ttWitJMJttSt^t, hu^co^i *fcl±^2H 

mumx-mm i,itmt&m 28 1 wm<omv>*bt£&. 
[0127] #m&mnm2 9t±, mi ^\±m2<Dm 
mmmxt^m ^imsiti t * 

[0 12 8] HI 6 K^-J-J; 3 fc, 7 y -8148 4 0 
(4, #814* MS 43i, ; w#8144>588 4 3 Sr&tf 
S17D-H414 1 <!: IB 2 7 y -8148 4 2fi>bmf& 

^tv^„ ii7n-iit@4ii± > «i4tmi4 

3 J: <9 T*S8 1 7 MHRtt ?>*i, I27U -8148 4 2 

is, #8i4*f?as 4 3 <to #mte.mnm 2 9 <w^«tt & 

[0129] 11 7^-8tti4 1(4, fU£fc[4H2 

<Dmmi&mxi%w ufc* 1 7 y -8t4s 2 1 1 ra«<o*t 

»*»e>»l«Sixi. STS:, #814*^8 4 3(4, #814 
-eift!8Lfc#814*fflS 2 3 fclSI«Sw*i-«-A>P)fl0Jsfi;S*t 

So 

[0130] S27U -814S 4 2 (4, &WtPjltm 4 2 
At3»tti4 2BiA^W$ixTW5 0 itttWitS 

4 2 A (4^8148 42Bi #814«18S 2 9 C0t@5tef( 
*WJhi-5tW-(?. $1 *fc[4m2WH^^ffiT-tftB^L 
tz$tm&5±m 2 2 At [WJ«<75m4^^ff^$n-5 0 £7t 
&814S 4 2 B (43SKtt*T^*» b -5 fc C0T\ »ist 
»4!S 2 ©gfettjefcTIftW Lfc3iS814S 2 2 B £ BH*<*>» 



[0131] fR27y-814S4 2©f$ t 

2 I4, I17D -8148 4 1 <75J?$ t ,4 9 fcff<Jfc(£<* 
ft-C^5 0 ftfc, I27D-Itti4 2«ffjt z ll 
2. 5~4. 5 nm(7)t5HT-#3-5ii:/45j!f^ Ll/> 0 »2 
7D-II414 2«ffJ t 2 ^fflffi l 7)t5ia§r^n-5i:, 

* tvA^yifras^ 3 rowtit:*&A# < -r 

-814141^^1,1*0. 5-2. 5nmWttP 

[oi32]fi7!J -8148 4 i 2 y y -814 

14 2OTi&?n8fc& j e;tV&ft,M 1 , M 2 Hfcii II 

^ y -8148 4 i st/f 2 7 y -8148 4 2 <d8^i$is 

J?(4-?rtL-€ , nM 1 • t„ M 2 • t z bt£Z><, ^UT^y — 
8148 4 0 14. £ 1 7 y -8148 41tl27!) -814 

14 2 t<Dm%&}mm<nM&&, m 2 - t 2 >M 1 - t,t 
[0133] s it, s.i7!) -8148 4 1 2 7 y 

-81484 2fi, ffiSt=Ra«tt«>»=iB^fCV»5. SP 

S27!)- ffilttl4 2<DWtt35fafts<4T*mZ 
6, 3 6 (-4 U EI^X^faKfta^ibHS £, fl7!J 

-814S4 i«)«'fl:*i6i*5ia^x i *iRiroKit*iRi»cjS 
*e>ix5. ^wi^tc, ISi:7y-8l4S4 UI27 
y -8148 4 2 (i, Zti"eix<Dm<{tJjfatf5iWrtJjfok 

«*sm 2 - t 2 >M,- t,i$H,-cv^ri^t,, AX6ti 
*7x!)itttii$tiTV^5. StmtiO. 7!) 

-ssttii 4 0 <DMfcjjm t mmm&m 4 5 ©«<t*isi t 

[0134] i«5^trw<ywysjs»BBa«3B^.3-ei4, 

El^x,^r6]ir|ix.e } tvfc7y— m&M4 0 <nmikJ;fo 
tf&Wrt-Zb. H*Y*|6]JcH**lifcH3efl«4Jl4 5 

[0 13 5] mi-7!)-MVkm4 ltm2 7])- 

m&m4 2<Dm%&)mm<DM&fiK m 2 - t 2 >M,- t, 

iSnti^ct, y H-8ttl4 oroxify7n 

Z>„ 4oT. 7 !) -Iftf 4 0 Lt 7 x U 

[ 0 1 3 6 ] '< y 9 YM 6 2 (4. 7!J — W&M 4 0 
814*118 2 9 l:SSt5IroS*HH, Ifl^^.l 7 V -M 
148 4 1 HSLt«$iXTl^ 0 ^<->i7 K8 6 2(4 X 
II S7t(4m2 0||Jgff^{c*>^TiftHyibfc/<s/^ K8 

6 1 ir^^colt^A^^-S, y<yy K8 6 2 CO/* 

$(±. mi<Dmw.mmxwimvtzy<y^ yme 1 

7iS*7)^0. 3~2. 5 nm<n$&fflX'&>Z)Z. hfim--£ 
LV\ Ki6 2^17i)-«tti4 lligLT 
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[0 13 7] IP*,, 7y-itt|4 0tt#lt57y 

[0 138] ftfc, ^C0^t°W<^yS»^^*^3 
tt, TttJil 7, KJI6 2, mi ^y-m^®4 

i, «*&ii4 3, m27v-m&m4 2, mm. 

«112 9, «2|£ittl4 7 l »ltti4 8 l Si 

1, 12 (T^SS^ftgco;* tV/^uyiigl^i?- 1 , 
[0 13 9] ±IEO^tr>/<^fi}»iBlft3H^.3^J: 

n« , m i <Dmmmm<D^ ^^^^mmmrn^m^ i 
[0140] (i4 (ommmm) 4 on 

*»«*rBlffiS:#BaLTttW-rSo 0 18^, 

m 4 (Dmmmm^h^ * t° 4 & 

»ftE»a*«^e>*feWfffi«S;BIS:*b, Ull 9\z\* 
* t 0 y/</^Sigif^4S: h 7 * *«*rtiA>e>* 

t&^m<D Hi, El 2 &£>*H 1 4 —El 1 7 

)*K*i:ra— <0«|jBR»*lctt, Hi, i2M@U- 
01 7 tB-OffttttUT^wRMfctlS, «L<tt 
*fc, Hi 8XWH1 9K*5V^T, 0 

[0141] hi 8Mii 9i:/Ttxt s >/^yii 
jr««*^ 4 it mi m-mmmnx ^>^</^ymmmm 
nm^i tmmizmmm^v vh l {zm^hnxm± 

4 a, y d —m&m 4 0 % ftm/tt 
^mm 2 9 , mfcmvtm 4 5£vsiittti 5 0 *$m& 

[0 14 2] Hi 8lCjol>T$F^-l 6 4ttT«B= 3 t*+y^ 
/■Sr^U W*i 7 ft T^ty/i 1 6 4±i;:SHi 



\z7i)-M&m4ot>mm£ti. y v-m\^m 40 <d± 
2 9 Ammzti, im&mmm 2901 

l:l*«tti4 5tf««Six, i3Wtti4 5 0±l:S 
»«tti5 0^aisn, KSftttttJls o^)ll;i^t 
yyJi 1 8dM*Jf£ftT^5 0 Titii 7 

H^yril 8tt^I«ii$nt hyy 
^«l-»«i-fi««:#+5«ffi«l»*»tto8IJiflci 4 

[0 14 3] SJKfcl 4^B«X 1 *rRjpfftL HP*, 
^*M*ftp^«-ft ^7^13 6, 3 6«Jtl 
Tl^5 0 ^7^13 6, 3 6ft TSB^f^y^Jil 6 
4±^t)iiftl 4 0pjflijffi 1 4 A, 1 4 At^«9±(f 
-5 cfc 9 fd LT^JtltV^o ^(D/<^7^i 3 6 , 3 

[0144] Sfc, ftf3 8, 3 8|j:»tSS:*U^ 
5 0 it!3 8, 3 8fj:/W7Xi3 2, 3 2<D±Jj{Z 

mmztix\,*& 0 :^iii3 8, 3 8tta»#i3tc 

irV^fl;Stt^fpiD-r^ 0 Sfc, '<^T;*Jf3 6, 3 6 £ 
TSB^-V 7^116 4 tcoM, St>\ /W77I3 6 , 
3 6 £«Jf# 1 3 0) MM 1 3 A, 13At^Pfl|:f±/< 
^7^TM3 5, 3 5#Httfcih/CV*5 0 Kid. »<>f 
7^13 6, 3 6£*fljf3 8, 3 8 £ COW^H^WS 
3 7. 3 7 tfWtrtbtiX\>^ 0 rft£<7V<^T*Ti6JB 
3 5, T *S 3 6 , * RlJJf 3 7 % XV«tWI 3 8 , 

ft s i tfcttK2 oKik»i-eKn Lfc/v t^t* 

131, ^7^13 2, ^Pfl/f 3 3S^ti3 4 £ 
[0 1 4 5] Si<S{£i5 Oft PtMn^T*^ 
3£flW4Jii: LT4£ffl£*lTl>>5N i Mn^F eMn 

** S M<, v\, r^3a(4i5 0 

ft *3^«»J»^tt^LfcS3*«ttSi:ra^»^; 

[0 14 6] if«tti4 5 ft ^11414 8 t, Z.CD 

mmm 4 8 *m&m 1 Heatta;/! 4 6 tm 2 

14 7^b«^$ntl^5 0 »lit«tt|4 6lt ^ 
*&ttJi 4 8 i «9 RfeMttm 5 offlOKSW ?>ixTR3a«tt 

15 0 \zm l> 12 @^Kt£Jf 4 7 ft *BW4/1 4 8 J: 

9 ftm&mnm 2 9 «icis»t b*t-c#sw**mji 291: 

SUi^o Kll£Bttff4 6 t5S8tti5 00 If 
B-ei±**tt-fr«» *s«dfeu, mi 

@^Ittl4 6^a^^^H^Y^r^](^S^^^Il 

[0147] mi sfe^tts 4 6 oa^rfiin, 

JB2H3£«ttH4 7tt, fflS£W£Jl4 
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6 bKm&&mzfe&\^x*<omitJ5fa&m7pYiifa\z 

If^lXTPS. |1, IS 2 H £58148 4 6 , 4 7« 

{k*f6]^sv>{cSWf <h Siiti'iwt, mi, ^2S) 
^5BB«»=*>4*«. JfS2S£ttttJl4 7«fS#f4>l: 

r«g*WW«R3S«tt«5 0 t^iMS^-WIM-io 
TJEtCifMSSix, B^«tta4 5«?«-(|;*|Pl*S|a*Y* 

[0148] JB 1 @j£S£14B 4 6 Rxm 2 @j£«*14B 4 

®1 1 *fctt*2H»JKIi-eiftW LfcS? 1 @*5£14B 2 

6AvjB2B>BBttJi2 7fcra*©*ma»e>**. * 
fc, mi, ®2@^®t*ji4 6, 4 7 i±m-(D^nx-m 

f&£*iZZbfiW$.L\>\ ^{£1484 8(4, #6* 

[0149] #5&14jgilB 2 9 (4, mi Sfcfifg 2 Oi 
[0150] HI 1 8.&Uq2 1 9 {;*"f-J: 7J) — & 

tti4oii, #sttwii4 3t > z.<Dim&'pmm4 

3 Sr»5tf^ 1 7 y -58148 41tf27!) -5&14B 4 2 
75>£>ffiM££*lTV^-5o mi 7y-5£14B4 l (4, ^5814 
tfll43j;0 Ti&m 1 7 fflfctSttt tlx. % 2 7 y -58 
14® 4 2 (4, KMS&fMB 4 3 4 *> ^tt^fflg 2 9 {JVJ 

[0151] mi 7 y -58148 4 1 14, %\ *fc(4^2 

a>5&*jBi»-etfti§i! ufc* i ^ y -58148 2 1 t IKItitroti- 

W^M^S, *fc. #5814f HS8 4 3(4, #5814 
WiOM^Strot, mi %tz\t%2(D-m&M% 

[0152] |27!l -8H4B 4 2 14. tiMMitM 4 2 

AHSH4I4 2 b t*»b»***irv^«. telftESiLS 

4 2 AI4&5814B 4 2 B i #5814^*8 2 9 WtSS&ffc 
&B&ib-*-5 tWT% £ 1 4fc(4^ 2 <DnMB1&X'm.W L 
/cfcffciftitS 2 2A£H«<Z>tm*»fcJB/S3ft-S. *7£ 

3&5814B 4 2 b ttai«tt*m*»b4a tw-p, * i *yt 
14m 2 <DmMMmxmm Ltz^m^.m 2 2 b t iso^^w 

[0 15 3] £fc, m 2 7 y -58148 4 2<DWZ t 
2 (4, mi 7 y -58148 4 liDfJ t,<fc<3 tff<^$ 

/«C*J, ^2 7y-5814B4 2<Dm$ t 2 (4. 
2. 5-4. 5 nmOTgSia-CfoSr »2 

7 y -58148 4 2<0J?£ t 2 AJi»Ero«6ffl«:*Mx5t . 

* ew<^7M»^^T-4c7)Sfet^li^^±# < i- 
t^T-#^< 45ff)T'ff*L< Sfc^ 1 7 y 

— Itti4 1 (DJ?$ t ,(4 0. 5~2. 5 nmWtSH/SS 



[0154] mi 7 y -581484 1M»2 7 y-5814 
84 2Wl&fn^fc£^;h,-eh,M l , MjilfctJ, il 

7 y -58148 4 1 Rxim 2 7 y -BSttB 4 2 WSMWI 

Jltt^n^tbM, • t„ M 2 - t 2 <t£5. -t LT 7!)- 
58148 4 0 14. ^17!) -ISftfeB 41tf27|) -5814 

8 4 2 b<Dm%#smW-<DM&$:^ M 2 • t 2 >M,- t,£ 

[0 15 5] £7t, mi ^-58148 4 11^27!) 
-581484 2(4, SSICS»«tt«Jl=lt-&LTl»4. BP 

-581484 i coa-fti^rsi^igi^x.^^ws^^twftff 

i5>W. r<DJ;5lc, mi 7y-5814S4 1 t!27 
y -68148 4 2(4, ftiarolttiSiiiSfjiJ^iJ: 

#,7>SM 2 - t 2 >M!- t ,t £iXTV>5r i^ib, AI#J 
*7=:y«i4tt«Bfc$4xTV»5. £7t^*U^4 9 , 7 11 
-BH4B 4 o co^fc^rrfi] t HJtBSttS 4 5 (vmitfift t 

[0 15 6] Z.<DX¥>s<^7M»mm%%*4X\Z. 
H^X^JnUcMx-^nTt^y — BSt4g4 orofftiiS] 

fr$tW)-rz>t. mmYjjfii\zmiE£tiizmfem&m4 5 

[0157] 117!) -6£t4Jf 41ti27!)- 

^148 4 2 0l«Af)K|nH^. M 2 - t 2 >M,- t, 
t£tlX\<*Z<DX\ -7 y-^t4S4 0(7)^fcV7n yy° 

mft**:2<1-ZZbtfX£Z 0 r4xt^4 <o . ^ y — « 
148 4 0^71 y fiSt4^*»ofiS#<DjSH*5j[£:< * 
5o 4oT. 7!J- ®1484 O^^^LT^^ y ei4t»t 

[0158] YM 6 2 (4, 7 y -^148 4 0 <Dft 

m&mmm 2 9 ('S-r^ffi^s^ffi. w^m i7n-i 

148 4 1 tw^LT^fig^iXTVNSo K8 6 2(4, 

©I *fc(4m2«7?HJ6^JS»ci3t>TSiWUfc^s/^ KB 
6 1 bmW<Dtt1&frbtj;Z, 0 S/c. /<-y? KB 6 2 CO)? 
$ 14, Ml <7)HiS^ffiT-IftB^ Lfc/^ y^Kleii Ir)^ 
<cai«»P>, 0. 3~2. 5nmro|fiitfc5itW 
*U\ /<y^ KB 6 2 rismi 7 y-BH4B 4 1 (r*L 

»^a^^4(4, mit.it\±m2<^mmmmco^^> 
^/^mmmmnmi- 1 , 2 bmrntex^^yj^*- 

[0159] an*,. 7 y-ai4®4 of Sr^ii-r-sr y 

y^. fc^^^S^-^^.y ^ KB 6 2 tdST'^ibLT, 
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[0 16 0] Kg 6 2 60, ii 7y-itt 

«4 1 t*i"5BB^K*HW, BP Kg 6 2 kTM 

m 1 7 <k ^IffiKte, /< y ^ Kg 6 2 StfTiftg 1 7 tc^j- 

;ttfHf, Mo, V, Cr, Nb, Ta, WS:^*f5r 

fig 8 2 Kg 6 2&r>'T±feg 1 7 

§6 2 £Tifigl 7 t^H^ffiE*£*SrWih-e#5« 
oT, Kg 6 2<D, fg 1 77 y — ^t£g 4 1 £BH- 

5S*t«offi*san* r t #4 < , y ? Kg 6 2 con 

[0 16 1] i^^t c y/<;uyiil8^4(i, T 
ffig 1 7 , (S:»g 8 2, /<y^Ki62 1 SB 1 7 I) —ffi. 

1414 1, mm^nm 43, m 2 -7 y -mt±m 4 2 , 
#M£WM 29,^2 mfem&m 4 7 , ^B£i*g 4 

8, JB 1 BJ£«teJi 4 6 , S3»tti5 0M^tyy 

11 8 ^iRkwi^ ntMR«»rit$ns : 

[0 16 2] ±8EO^^^yuySi3»JBt««t*^4^ € t 

[0163] [fss (Dmmmm) m^^m^m 5 <nn 

*««SrHffiSr#RHLTttW-r4 0 HI 2 0 Id, *$gi?J§<z) 

tzmmm^m^-to n 2 ost^m 2 ltc^-nt 

/*g*<7) 9 Hi, El 2 &t/E 14-119 td^-f-fl* 
5)<SIfe<!rlU— Oflf/SSSftrii, Hi, II] 2&t>*H l 4- 
Hi 9 km— <0W#*ttLT*<DKW&«», ^L<I2 

(0164] 12 ORlfm 2 1 {C^i"^ 



aa«^y Kfe«/«i-5 fc(o-e&5 0 ^uti^tv 

^^^liBWft^Slj:, ^l^^SS^cD^t: 0 >^< 
/uySfM^^l £R«M;r % Titegl 7, 

130, H^ttg 2 5 , mmmnm 2 9&^ y - 

«12 0, Kg 6 iatf*ty^ll 8?WK#c 

mf§ £ ft s # h as co > > ^vu* 

^^RWUfc^tf^/u^SSfBBKft^l fc*4*AC 
I*, Kg 6 1 t*ty^l 1 8 t<^M^, 

wa* b 4 5 SSffis&fg 7 1 $ nr v > 5 js-e*> 5 e 
[0165] 7 y -*&t£g 2 0 tt, ^ffitt^rag 2 3 

2 1, 2 2 t^bij4SfntV^5o Sfc* l^fflti2 

5 ^asttg 28t, r <7)#N«tt» 2 8 *mt*m 1 , 

2U*^14g2 6, 2 7 t^5>«j«$iiT^S 0 
[0 16 6] Sgflci 5<DH*Xi*rRlW«^li— »o 
/WT^g3 2, 3 2*MSftt^5. ^<7)/WT^ 
g 3 2 , 3 2 te, «g{$: 1 5 (Dmmm 1 5 A, 1 5 A<7) 
5^>, S^ttttl 3 0 ^?>» 2 7 y -Btti 2 2 ^91 

*o BP*>, /Vr^i3 2, 3 2CO_hffi3 2A, 3 2A 
/5 s . HJIffcl 5(^)lffil 5Atj)oTS2 7!/-Iffli 

2 2(D±m 2 2 CfrbTm 2 2 r>l£X*<Dm<D\,^Tthfr<n 
Fgg{£B^#£^b$*l, ^7^i3 2(^Ti3 2C 

^, '>4<H*2 7y -^tig 2 2 «t 9 i>}m&mn 

12 9ii:fc^S«l3 o tl^CPggffiBtc^^^ 
^$tlTV>5 0 :^J;9(aW7^i3 2, 3 2 
tt, i27y -G&ttg 2 2 (OMJIffi Blr^ft < k t>ffi« 

ITI 2 7 y -Iftl 2 2 Ci^t^) ^ HC, 117 

figoT, /<-f 7^13 2, 3 2CO/^^T^^#|i^2 7 
» -Ktti2 2 0^jrRlAP$tL, I27y-Sfti2 2 

«)»ft*rti^H*x l *rt]jcai*.bn-Bo Sfc*i7y 
-ittl2 i ^«^r6i^H^Xi*r*j<75S*f^rfii^ait 

^^n^) 0 mi 7 ] j-m&m2 ic^t 

^g3 2, 3 2^igttV^^V^-C\ $17y^itt 
l2 1^BjWW7^l3 2, 3 2^W7^i: 
iota^liSr 4:tf4< , Il7y-Itti2l^ 

KBktsr ttfsftvv, t^oT, 7y-itti2oi* 

[0167] Sfc, ?9P^-3 4 , 3 4(iC r , T a , C 
u, Au/^'T«Jtl/ci|ti^lTl^ 0 ^fl;g 

3 4, 3 411^7^13 2, 3 2^±*|:«iStbt 

1113 4, 3 4li, ^7^13 2, 3 2 J;^ 
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*nT*J**iX-CV^5 d «ti3 4, 3 4(1 

■&3 4AS:ftLfc«jS-e*tJ:5l^ ^7^132, 
3 2«fc !9±ffiiJ^SS*i 5<om$mi 5 A, 15Al:^ 

5— ffi> gP^^rty/Il 8 (^iiffil 8 ACOr^ftll^b * 

[0168] :0*II3 4, 3 4 (3 4A, 3 4 A) 

^ V?m \ 8<D±^l 8A<Dtp&\Z.fal?Ximm#l 5 CO 
A, 34At««#15t©«ttffia^t</j:!), t 

^*«sfe 1 5 dgb* <fc < -^sr t ^T w # 5 0 

[0169] Sfc, /^7^i3 2,3 2 tT»=fty 
^Jl 1 6 4 t<Om, &Z$. ^7^13 2, 3 2 ^91 
*1 5 tOWKIi, /<>f7^T«i3 1 , 3l35«K*tfe 
tltV^5 0 ^7^13 2, 3 2 i?|tl3 4, 

3 4 (3 4 A. 3 4 A) ^ffilwfl tWl3 3, 3 3 

[0 17 0]55iltti3 0ft PtMn^t*^ 

»8ttlt UtffifflSntl^N i Mn^F eMn 

&&m<. 2S!»tt-fr«*t>**v\ r<£>R&S£ttg 3 0 
fl S l oXMDBHtRn LfcR»«t?fe* i: HW<0»/S; 

[0171] @5t5at4Jf 2 5 Jl 28^ - CO 

2 8 £»ti>S 1 B£BKttJI 26^12 
l2 7^bM$tlTV^ 0 Il@««l2 6[j:, # 
UfeM 2 8 <fc «9 K&BMt/i 3 OflHfcRtt biXTSSS^tt 
m 2 @3£«ffiJI 2 7 tl *««=Jf 2 8 J: 

d &m£«*j| 2 9 WKiRtt t>nr#Btt*ti 29c 

8Ul^ 0 Si H^BSttJi 2 6 £K3£«H4Ji3 Oco# 
itlt^M^ (£tfc»2rtf:«#) #*±u Si 

jesnxv^o i2i^itti2 7(Df§^ii 

[0172]»1 2 6 

fcBJfeSft, *2BJ£«tt»2 711 111^1412 
6 kR»«ttWJ-te^LT*<7)Wk*ffil^ia*Y*|ftiZ 
IS^nt^So Si, K2ItBtt|2 6, 2 7c7}g& 
fb^ffiasSlMCRWrtSftT^SO^ Si, f 2i 
5t$tf£Jf2 6, 2 7 60^^— V h^ftSKfr^L 
-fr5BS«fc**j&s, !R2B£fiHH£J|2 7(7)1?$ &mt>*\z 
*#t 5 SftOgJggft^l^; 

7^y«tt^H8tc*oTv^ 0 tlx 



[oi73]ii mizm&m 2 6&xim 2 mmm&m 2 

7ii, ^f^t«TOi^MJWt)OT, Si 

So 

[0174] MMttttiMM 2911 Cu, C r , A u , 
S^ti^rt^K, »!:CuJ;9«rtSnSwi 

[0 17 5] Sfc, HI 2 0RUm2 1 {C^-TJ: 9 \z % 7 
y 2 0 II *m±Ef!|HJI 23t, : <&#BH4*i 

im 2 3 srfttf s 1 ^ y -atttJi 2 1 1 s 2 7 y -efrtt 

12 2*>fe*jftS*lTl*« 0 *17y-«tti21li, 
»tttf B 1l2 3 Kg 6 1 jJMwRtt e>ft"CV< 

y^K86ll:»U S27y 2 2 (1 

* iM 2 3 mmmmm 2 9 «^R»t btit*mt 

[0176] Il7y -fltttfl 2 1 ftU&tttt'l'IM 2 

311 si <a*i6»i»-eR9i bfcs 1 y y — »tta&tj« 

y-Ktt»2 2H St*B6ih»2 2 At»l2 2 B 

^b»j*s*t, mfeoitSfcBSihJi 2 2 A&xf&m&m 

2 2 B II Si 0Xl&Bfll-?R91 Lfctt»»±»ft W» 
[0 17 7] *fc, »2 7y-ffltl2 2C0J»$ t 

2 fl Si ^y-f&ttjf 2 i<o*$ t^S t>JP<»rt§ 
*iT^5 0 S27y-»ffl|22WJ?5t 2 ll 
2. 5-4. 5 nm^gSH-CfcSr 4:*«»*LV\ S2 
7 y -BSttS 2 2<7}J?£ t 2 *«WIEO«Bfc#Kn*i, 
^ tf v^^u^SWWUKft*-? 5 ora«jg«t£fb*S:*S 

7V-W&M2 \(n>WZ t.fiO. 5-2. 5nrn^|S 

[0 17 8] Si 7y-«l2 lM$27y 

2 2 <nmnmik*^ti?tiM ly M 2 t l,ft t 
# , S 1 7 y -et£/f 2 1 &t>*s 2 7 y -att® 2 2<o 
■^WBWttt^-fixM! • t h m 2 - t 2 t*5 0 l 

T7y^8ttl2 0H Si ^y-^tt^2 l^ri27 

y-^^2 2 &o««MMffa>n«fr, m 2 • t 2 >M 

[0179] ^f:, II 7^H4i2 lMS27y 
-«tt|2 2tt l ttE«3R3i«ttttfc|g-frSn-CV^ Q 
IP*>, S2 7y-^ttS2 2^®>ft:^r&j^y<^T^S3 

2, 3 2^±9H*x 1 *rtfc»*.e,tL4t 1 si^y 
x- hixho si, s 2 7 y -«tta 21,22 <DMim 
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M^btL^) 0 r<Dt^(07 y o <£> jg£&JKJ¥ 

it, (m 2 - t 2 -M t - t,) ttez> 0 ~(d±?{z^ mi 
y y -m&m 2iti27y -m&m 2 2 (4, ^n-en 

Sh, *^o«*fi5«tff^lH«3&SM 2 • t 2 >M l - t L ££ 

fcM&m 2 5 (DmitJjfa k 5 hoi t * s 0 

[0180] 117^ -JKttJg 2UI27D — flfcteJl 
2 2<OS^WSff<?)iff^\ M 2 - t 2 >Mi- t^sn 

tv>5©t, 7 y -itti 2 0 (D^ 7 d ^ 

[0 18 1] C t:V/^l'7'SI»^I^ 5 f (1, 

H*x bM:7 y -attg 2 0 o«<t*isj 

[0182]^y^Kl61li, 79 -$£t£g 2 0 <75# 

Stffesiee 2 9 »c*i-5ffi^R»«, bp*>3I i7y-i 

teg 2 1 lcttLT*J5fc$*LTl^S 0 :^y^K!6 1 

f^Il^Mi^^fl^ 
<T>'<y9 Kg 6 1 tf}Jf:£j4 0. 3 — 2. 5nra(D6P 

[0 18 3] Hid, s<y? Kg 6 1(7), ^1 7y-lft 
g2 1 ktg-tZm<DR$im. Wh'<y* Kg 6 1 
y^fp 1 8 fciOmHctt, tt*»W^b*5«ffiRltS7 

•WW-tUTtt, 0»J*.tf, a-Fe 2 0 3 , NiO, Co 

0, Co-Fe-O, Co-Fe-Ni-O, Al 
2 0 3 , Al-X-O (X = B, Si, N, TU V, C 

r , M n , F e , Co, N i ) , T — O (T = T i , 
V, Cr, Zr, Nb, Mo, Hf, Ta, W) m<om 
A 1 -N, A 1 -D-N (D = B , S i , O, T 

1, V, Cr,Mn, Fe, Co, Ni) , L — N (L 
= T i , V, Cr, Zr, Nb, Mo, Hf, Ta, 

w) mnmmm&mfzzktfx^Zo 
[oi8 4] ^mrm<o^\f>^^mmmm%m^- 

5(Cjol>T(4, s<y? Kg 6 1 \Z& %X >7 >< ;U*- 
mic4*3, «ft«tt*ft*S:*«tc|6i±*-fr5- Crista 
[01 851 Kg 6 1 ^±5^ ^7^^^' 



ini4, mi(ommMm^&^xm8Ltzx¥i<'7 j si-? 

-$h$kkm^h<7)X&Z 0 1P*>, Mltt*tl2 9^& 
7 y -at£/f 2 o \z&W)-tZ> r y 7* tf ^eaWF- 
fc, Kg6 1 *-e»»S^:5^i^-C# % T 

[0 18 6] mffiRSt® 7 1 (4, ^<y^ Kg 6 1 

&1&-PZ(DT^ s<y? Kg 6 1 i^tM-STy^t^ 
Kg 6 1 £rlt®Kttg7 1 £<£>J|L 

[0187] El 2 2 1^(4, R3£«M4g 3 0 , H^E&teg 
2 5 (»liS8ttf2 6, »tt!2 8, i2iS« 
teg 2 7) , #8ttfU2 9 ( 7y-«H4Jl2 0 
2 7 y -8£teJf 2 2 (i£tfcKlkg 2 2 A, 3£*&teg 2 2 

b) , ^fitttt^ms 23, ii7y -m&m 21) , ^ 
> ^Ki6i &r/tiffis»» 7 1 £jm#:«g Ltzmmfo 

1 lESr^to *13, H2 2K*3l*-C, :7y-S£teg2 

0(4, ftnmmz£v*<Dmfc&fa/>m2 2+tti*\iz 

[0 18 8] [112 2 l^-tWf f£ 1 1 E\ZHl/xn$t& 
U 7 y ^ tryo)6*t^ Srfff e t , 

[0 18 9] r ^^t o voe«fl:T-e 1 ^ov^T^4, 
ct «9 mmm&m 2 5 <b 7 y -e»g 2 0 

^-ittl2 O^iligLT/^^/^ Kg 6 1 £-C5BHW~5 

r<^ct9^/<-/^ Kg 6 ltf&msti 

[0 19 0] ^^(DTyyxt-^^fcmm^eJZ, 

Kg 6 1 <h^ffiRltg7 l<D#ffi£Ti£tbU # 

l6 1Stf7!)-«tti2 0mil)t5o Z.(D£o\Z 
LT, T t: 0 >coe3S«^-e ^4, 7y-H4f2 

0S^<7^ Kg 6 l^tlim2Slit^: < l:i:^ 

<755p*9g*tfa (4, mG^TF-tT yZf*M°><D 

e*m^<^5pi§gEfefra (^ + ) ^2fsas^^^ 0 
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[0 19 1]—*, y^y^t°y^£$lT-e 2 (:o^ 

Ttt, 34H£«MBJI 29^7^ -GSttJl 2 0 (I27y 

~^tt^2 2) 4:o»B-e#lcitaSix*a*ASK<, 

*<^5p*aafifie u-) liry^f^efi^e, 

co^Sifi 1 ^ U + ) ±9 fcSv^*-cfc^ 0 ^coj: 

e^SftlTg U + s ) i^^V* t 0 V<7}^E«S^ 
♦,-*-) ^*<<CoTa*#llEWl«8gt«ft 
45. 

[0192] 02 2<7)«g{*:i 1 EfcfcJtSr y 

^trvoewm-^ e^spjftifttTa u + s ) ^, 0 

6<DSfgfls:i 1 B»-*5»tS5pi«a*tfa U + ) <D2fe 
[0 19 3] **tefl(D^t: 0 y/</uyi 

aw»««*^- 5 tt, /< s/ ^ kjb 6 i tmm&ztm 1 1 1 

[oi9 4] 4*3, ^(D^\i°^y</uymmmm^m^5 
i*. twjs 1 7 , msmtm 30, n H^tss 2 
e , #M£« 28, 12 mistmm 2 7 , mmmmm 

2 9, 127!) -flMSJi 2 2 % ^tttt^RA 23, |l 

7 y -m&m 21, /<* * k* e i , mmsuttm 7 1 & 

[0 19 5] ±Ew-xtr^/uys*Bt««*^-5tt, 
Straps** <*o-C, ^tr^^u^fflWUBBftJH^ 

?v-m (7!i-itii2o) \z£%ftMmn<Dm&<D 

[0196] (i6 <n%m&m 6 
s 6 (Dmmmmx-h 5 * * w<^ya*«t»**-?- 6 

«ftE»K*«^&*fc»faD8l*BIS:^L, B2 4CB 



fc»fffi«S:EIS:^-t"o 4*3, 112 3&U*02 4 {c^-Tttf 

*s*<7)H, ui, 132X1/01 4-02 wzTjk-rm 
f&9Mkm—<nmf&9$is\aL 01, i2&oii4- 

0 2 1 fcia— ^«F*SrftUT-t^RWS:«tt, ?L<ii 
flSW-KW-Tio *fc, 0 2 4{r*sv>T, 0 

[ 0 1 9 7 ] 0 2 3 &l>*0 2 4 JC^-r^ fc° V/^l^MS 

mm^m^- 6 3? 1 ^^^fig^^ t? w^u;/i!»bh& 

St««^y K**j*i-5 t^T-fc-5o tltiw^fy 
/<yuyS»«|««HH^-6l4, ^y-^ttJi4 0, 

snui 2 9 , mmm&m 4 5 xt/K3S«ttJB 5 0 t>mik 

[0 1 9 8] 02 3te*5V^T«F*l 6 4ttTSB=¥^y^ 
JBSr^U fff 17lt Ta5^>7/I16 4±(:ai 

S*t*7 2±^x<y^ KJ16 2^«JiSn, rco^-/^ 

fti4o <7?±^*«*t*«* 2 9 &mmisti. mt&m 

MM2 9<z>±fcB*«ttJf4 SjiMffllSft, B^flfcteJf 

4 5 <e>±kk»bh4« 5 0 waw sn, 5 0 

TlffiJll 7^^^r^^/^ , jll 8 4-CO#JB^JI|iJfc5B( 

[0199] S^ft: l 6 <^BI*Xi*|&lW«, Hit, h 9 

TV^o ^7^13 6, 3 6ft TU^^y^mi 6 
4±^bSiftl 6C0j^ftlJSl 6 A, 16A^*9±lf 

5 J: 9 LT^^fe^ ixTV ^(7)^7^13 6, 3 

6tt7y-«ttS4o<D«^r&]Sr»SLT, 7y-ift 

[0 2 0 0] ^/c, ^3 8, 3 8te2gmJi£r^:L-C^ 
5o 3 8{j:/W7^i3 6, 3 6 <D±Jj\Z 

ai$nt^5 0 r<7?29m®3 8, 3 8 tm/itt 1 6 tc: 

ir^*«SK£PPAnl-£o /V7^|3 6, 3 6^ 

TlFB^^ry^Jl 1 6 4 fc^BB, St/, ^7^13 6, 
3 6 k&mfcl 6^W{Iijffil 6 A, 1 6 Ab<DmiZfcs< 
^7^7*13 5, 3 S^KltfenTV^So SEfc, 
T^^3 6, 3 6<b2gfl:/i3 8, 3 8 £<DfflUlM:*|HMi 
3 7, 3 7*SR^t,nTV^5. r^^co^<^T^Tlffi^ 
3 5, ^7^13 6, *P^3 7, RU^MM 3 8, 

■ 31, ^V7^13 2 , ^P B ^@3 3Xt>'^m^3 4 <b 
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[0 2 0 1 ] fct&m&m 5 0 (4. PtMn^fMS 
m&>&mt LT^ffl$Ktl^N i Mn^F eMn 

tiztt^xm&mzmh. w^^° y^-^^s. 
(4, m3<Dmnmmx~nwv±fc&M&mtmm<F>mi$. 

[0 2 0 2] H5tfKt£)l 4 5 14. ^tttMi 48i, Z<0 

mt&m 4 8 sr»Etf* i mmm\tm a 6 1 m 2 ignite 

»4 7*»f»«^Sn-Cl^5. UlStli4 6tt, # 
SSttif 4810 5!&fi8t£Jf 5 0 M\zmf btitSMft 
• 5 0l:»U ^2@^+t«4 7l± > #SS*4Jg4 8«fc 

<o ftmxmmm 2 9 \mzmn btixmmmw* 2 9 k 
E-ci4£**s-&«* #*£u mi 

[0 2 0 3] mi @5fe8£t&l 4 6 C0^k^(6]{i, K33lB£ 
H/g^ftT^-So mi. m 2 4 6 . 4 7<7)$1 

ikxmtfE.i^zg.w-fTk $4xt^-5<d-c. mi, m2ia 

Sitti4 6. 4 7rol«?-^ h«stastrir*,}BL 
^^HSlciS*^ m2H^ettS4 7 £ ;4SfI;W:: 
Tc^fcsbt;:, B3£sat£ji4 5 gsmtasflTW;: 

r £ SHBfcat&SftBitejl 50t ro^m*S^#tC 4 o 
fa KB £$4x5,, 

[0204] mi mfcmvtm 4 6 s.r>*m 2 4 
wm 1 * 7ci±m 2 mmmmxm.m Ltzm lmmmmm 2 

6 SU=I 2 @5£83H4Jf 27t f> * 5. * 

fc. mi. m 2 H3£mtts 4 6 , 4 7 (Dtfnx-M 
ttWioM^hsfc©^ wai^mi 4fc(im2n 
[0205] #^tt^«e 2 9 1±, mi £/tiim2 <nm 

■fl£o 

[0 2 0 6] EI 2 3RVm2 4\Z^-t J; 5 7!J-» 
t£Jf 4 Oil, #itt4 I fflS4 3 i, rcO^NgttfKJf 4 

3 sr^tr m 1 7 Li — eatts 4 1 1 m 2 7 >j —m&m 4 2 

fraa 4 3 j; y) Ts&m 1 7 miztsu-t ^n. m 2 7 y 
tt« 4 2 (4. #n4^we 4 3 <£ 19 2 9 w 



[0207] ii7D — «attg4 1 14, mi sfci±m2 
w^ifi^ffi-ciftw b/cm 1 ^ y -m&m 2 1 1 mmnw 

4 41*. #«fctt*MJi 4 3 (4, #B£tt 

*t^4«5^$4i5'b<D-c > mi^tiitm2<Dmmmm 

So 

[0 2 0 8] m2 7y-tSttg4 2(4, S1PM14 2 
A£3iiB*t&f4 2 B t*»C>^J*S4l-CV^ 0 ffiffcBfritg 
4 2 A(43£58:+4Jf 4 2 B t 2 9 WffiSlteSc 

£Klt-T5>b<0-C\ 8l *fcl4*2<TC2Slfc«!»-eift01L 
fci£»!5it«2 2 A£n*Otma>e>J*j££;ii£. £jt 
3&«8t£JI 4 2 B l43i«tt*j-^*» * -5 1 rot, m l S fc: 

(4m 2 nmrnmrnxwim Lit&m&m 2 2 b t usitai^ 

[0 2 0 9] m2-7<J-M&m4 2©SJ t 

2 (4, mi 7D-1I4I4 ioJ¥* t,J:9 t/¥<^fig$ 
4iTV>5 0 /S*5, I2 7y-St4l4 2ff)f$t 2 li, 
2. 5-4. 5nm©li-(?jb5:tASjf*U^ S2 
^y-mttg4 2CDJ?£ t 2 *sWEWttffl*^4i4i» 

5itm4<«5ro-eSfSL< *7tmi 7 y 

-Itti4 19)fSt 1 (iO. 5~2. 
ff*LV\ 

[0210] 117!) -fiStSS 4 1 St^m 27!) — jKtt 
J14 2 OiafD^k^^rtl-enM,, M 2 i:Lfcir#, mi 

7 v -mvtm 4 1 &t>*m 2 7 y -a^s 4 2 <aBt«itt«g 
i^ti^ii^nM, • t„ m 2 - t 2 i/«es 0 -t Lt7 y — 

ESteJl 4 0 (4, m 1 7 y -S£te)f 41i$27!) — aft 
MA 2 £<73«$K«jflWtf>BB«&. M 2 - t 2 >M,- t,t 

[021 1 ] * fc, m 1 7 y -atts 4 1 Rum 2 7 y 

m2 7 y — 5tttg4 2W«ft*[6li4i^7^i3 
6, 3 6{C4 Vm^XrfWzWlx.bixZk. f 17!) 
— Bt4il4 1 W^b^^l^n^x.^lfiKDS^fSlirli? 
^f>4i5„ r<7549f^, Sl7!)-Itti4 1tl27 
!J-If4i4 2(i, *ti?ft,<DMitJj\*\tf5.Wi7Jjifab 
^5 <t p«-R3Satt6«jtc:*S-&$4i. tJ^o^^KJ^wM 
^^M 2 - t 2 >M,- t ,t S4lTV"5i tA^tj, AM 
ft^iyateJlfctttSft'Ci,**. ifcrtbt^J;?), 7!) 

-®tts 4 0 <Dmi£jjftk m^mmm 4 5 <nw.ftj;fa t 

[02 12] rw^f>'^>>W7*a»^K^5S^6T-»4, 
KxV ^ ^ ft if WfSSk^(*:^fjroife4ia#{c 4 9 , 
Ei^x,^r[p](wMx.bixfc7 y — ^Ets^4 o<nmkJ;ft 
tf£W)-tz>b. ia^Y^(fi]{rn^:$ttfcii^:{S{4]i4 5 

^«ltH$*iSo 
[0 2 13] £fc, I17D-K14 ltf 27!)- 
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m&m 4 2 (Dm^Lt&mmnmmK m 2 - t 2 >M l - t l 

k£*lX\,^<DX\ V) — W&M4 0<DXt 0 >-7n vf 

[0 2 14]/<y?Ki6 2l4, 7J -E£t£g 4 0 

»l*fc»i»2^««»(|^*v^-CI!iWbfc^<y^ Kg 
6 1 tmi$<DWnfrbteZ>o /<v? Kg 6 2C0/¥ 

Stt. *1, *2 0jJH»HtBWlfc/<y? Kg 6 1 
i:IB«4a**»fe0. 3-2. 5nm©|Sl'e*)5:t 

[0 2 15] JEt-, K16 2W, mi 7\)-UVt 

■ 4 1iat5ffiOS»E iP*,/<y ^ Kg 6 2 £Tiffi 

■ i7i©Hl:B, «»«"»^b*5«EBBSIt»7 2 # 
EBSn-cv^fio :oii5»i7 2it » 5 tolas® 
•B"CttWLfcttffiRltJi7 1 tH«!s«5tt»^b45« 

[0 2 16] *:*IS^C0^t o W<yW^M^^m^- 

m5<Dmmmmtmm^, Kg6 21:1*5 

^tr^7-fyu*-Sft*i:, £tffiR*tg 7 2 Id i SglffiK 
[0 2 17] /<y^Ki6 2\z£Z>Xt*>>7 j su*-$h 

SflBBB**-?- 1 <dx 4 &9kt m Chnxfo 

5 0 IP*,, ^Ittltl 2 9 !) -Bttf 2 0 l:» 

[0 2 18] Mid. |ft®K£tg7 2te, Kg 6 2 

^IflffiSttg 7 2 t<75#ffi^fcV^T^>v'^/U|*SS: 
/<y* Kg 6 2 Sr»»-rST^^tr> 
^e**^*, /<y * Kg 6 2 <b$£ffiR£j-g 7 2 t<DR 

[0 2 19] I(7)i;3i:, *ll^®ffico^h: 0 w^yuys 

mmnm* 5 ^ mm\z * ? Kg 6 2 1 ^ssttg 7 

[0 2 2 0] fc;fe\ r<D^tfW^uyM*«3iB[ft*^6 
te, Tiftg 1 7 , »ffiRftJi 7 2, /^^KI62, m 
1 7 y ~-f£t£Jf 4 1 , ^tt^^mS 4 3, g27y-l 



M4 2, 29, ^2 m^mam 47, # 

m&i 48, ii mjzM&m 4 e , fc&m&m 5 osw 

sovq r^i 3 6 sr/iti 3 7 ^^/^ 7 ^ 
[0221] ±m<D^}i o ^y</uymmmm^m^e{z x 

[0 2 2 2] 

-7* t°><Dfcmm*<D^&i& aixasrJBtfi- - * 

[0 2 2 3] ra^lC*«M<^^ tV/^/^IrlgKi 
K *27j-»tti^&Jia7!l ^ 

[0224] ^^*%pjco^t o ^/</uyM»^am^ 

[0 2 2 5] t£oT:*:^<7)* ^ ^<^^a»0W«» 
T-idctti^. ^yt7^^7xU7y-ll;J;5» 

-r y 7 y-/i^j:5^S8«»Ofl8«(0|6i±4: % 

[0 2 2 6] ^W^^trv^/u^fflJIBBB** 

^■jctntf, iR2 7y-aKi^^&#ttt£«uflg^nir 

/<^f r 2 ^ y -«tt«»w»«i-5-*-c!B 1 ^ 

y — «te*fc»ttLfcVMzre, g2 7 y — m&m t <or 
»«tt»4tt-frlw J:oT*aLfc|S 1 7 y -B£ttg<7}£& 

<, ^1 yy—m&mtf&mmkztizz. k&^w 
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*3£nTl^C0T\ 'MT^/l ^SUS^^l 1 . 
2 7y-^tte(C^D$4x^>rt^^< . mi. 127 

m 2 ] ei i {^1-7. if >-/</i^y^»mes^3iiT-sr 

in 3 ] *&fgwnmmis.^y Kti*fc#±a» 
^,^5/ Ko&tim-efcs, 

[is] mi fOTt-r* br^</u^i!WKaHS3R?09 
^ y -^-tt^coM-Hft^^^i-m-efcSo 
[me] * fw^ys^ffisma^wtt^Sriftuj 

[07] s<y? h'm&Mcffi\sXt£Z>Xi?^/</l'Z?m 

mmm^.m^<r>m^m.m-rit^<Dm^mx'h^ Q 
[0 8] ro^ife^flir'fos^fv/NVu 

^0-c-fe^ o 

[09] imm<o%\conm.wM.xh^^^^}v 

[mio] *ftw<Dm i <DmwMnxhz>*¥^s< 
(Dm&mx'tbz* 

imii] «foii©iififfe5^fvA 
<om£:mxhz>e 

[mi 2] iK)H»it~fo5^tv/< 

[mi 3] ffiioSirolfififfoS^t'y^ 

(Dmumx-hz, 

[014] *$£W(Dm2<nmi&B1&XhZ>xt:°>s< 

111 5] m 1 4 \zn*-t* t°>-;<;uy%lBmM%m 
* £ h 7 y V *S75 ft A» <b JL fc if ffi^m "C £> -5 . 
[016] *«Mro*3(Ol61(tJg«8-C*>5^fc:w< 



[0i7] 016 t°>-s<;\>-7'mnm&n.m 
*&i~7v?ffijjiP\frbM.tz.mmm#.wx'bz. 
[0i8] *&pn<Dm4<DmMMmxibzxt:°^/< 

[0i9] 018 v^/uz/mnmrnn* 

[02 0] *&W<nms<r>mfotei&x*&z>7s\?>/<. 
0T*fe-5 o 

[021] 021 t^-f * t°>-/-<yU7*§a»^a^* 
T-Sr h- 7 •> *l7Jft^JLfc»ri§m5£0-efc 5. 

[02 2] KS&t/*ES«-JlSrA«Ur* 
5^tfV/</U'7*M»a8£msg^-(73»if^«:SiBJ-r5/c«>W 

l&sm-Cifcs. 

[02 3] *3§?Ji<Z?l6<0||J£^J»^;fe5*^w< 
0T-feS o 

[02 4] 02 3{C^-f-^^>y<^ys^«a^,» 

[02 5] ew<vU7*M*B8K5a3&^<£>BJ 
^IE»aE«:ftiJ^e > M.fc»fffi^mT-fc5o 
[026] &5t5<7)* tf W</U7*S*KBMS*T-& N 

7 -y^BTj^^^^fcifs^mT-fcSo 

[W-^-WIftHJ] 

l l ffJM* 

i i a mm 

1 8 **yym 

18A ±rS («JiflEWB[$*lRlS:KIHi-t-5— B) 

2 0 7!) -8fct£/f 

2 1 117!) —m&fs 

2 2 1 2 7 y -B£t£Jf 

22C ±ffi (^2 7 y-S£tte<DJ?:$;£ffn&Eiirt-.5 
ffi) 

22D TfS (12 7 y-^tt*<7))i:$^(^^Eiiii-s 
30 

2 3 #8**4* W ]g 

3 2 /^7^1 

3 2A ±ffi (^T^g<OJl$S-(6]S:|E:Bit--5— S) 

3 2c Tif {'<4T*m<n&z?jfa*mmirh!itm) 

3 4, 3 4 A 

2 5 ®fem&m 

2 6 11 @£B£t4Jf 

27 12 m&m&m 
2 8 ms&m 

2 9 

3 0 S§*attg 

6 1 /< y 9 vm 

7 1 ttfiRJtJi 
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[Ull 8] [02 2] 
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15A 



16 16A 
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131 
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100 111 



131 



Xi- 1 Y 



X]£»*HESS*«IBr.l # 7 » TA^ 

F ^ — J* 2G017 AA01 AD43 AD55 AD65 BA05 

CB24 

5D034 BA04 BA05 BA09 CA04 
5E049 AA04 AA07 AA09 ACOO AC05 
BA12 CB02 CC01 DB12 



